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CHAPTER 4
AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES AT CANTONMENT/FAMILY HOUSING
COMPLEX SITE ALTERNATIVES
This chapter describes the affected environment and
potential environmental consequences associated with
the cantonment/family housing component of the SEIS
proposed action. As shown in the box at right, this is
the first of three major sections of this SEIS that
analyze the direct and indirect impacts of the 2012
Roadmap Adjustments. The impacts associated with
the LFTRC alternatives are addressed in Chapter 5 and
the impacts that are unique to specific combinations of
a cantonment/family housing alternative and an
LFTRC alternative are addressed in Chapter 6.1. When
considered in conjunction with the related Marine
Corps actions that remain final under the 2010 ROD, as
is done in Chapter 6.2, the resulting “collective”
impacts represent the total impacts related to the
proposed Marine Corps relocation to Guam.
Chapter 4 is structured around each of the four action
alternatives for the cantonment/family housing area
plus the No-Action Alternative, with associated
subsections to address the 18 environmental resource
areas that were evaluated for each alternative. The
Affected Environment subsection for each resource area
describes the baseline environmental conditions in the
proposed project areas. These baseline conditions provide a comparative framework for evaluating the impacts
to each resource, which are presented in the Environmental Consequences subsections. In compliance with
CEQ regulations implementing NEPA, the environmental consequences discussion includes both direct and
indirect impacts. The impact analyses also take into account the implementation of the BMPs included in the
proposed action as described in Section 2.8 of this SEIS. At the end of Chapter 4, following the impact
analysis for each cantonment/family housing
alternative is a table that summarizes the impacts
and potential mitigation by alternative for each
resource subsection (Table 4.6-1).
The box at right summarizes the elements of the
proposed action for cantonment/family housing
that are analyzed in this chapter. These include
the relocation of Marine personnel and their
dependents, the construction and operation of the
cantonment/family housing area, associated
utility infrastructure both on-site and off-site, and
renovations at two DoD school sites.
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As appropriate to each alternative and each resource area, applicable information from the 2010 Final EIS that
remains relevant in the context of this SEIS is incorporated by reference and briefly summarized. Each
subsection then places particular emphasis on updating any key resource information that changed since the
2010 Final EIS, and on presenting any new information regarding baseline conditions or environmental
consequences that was not included in the 2010 Final EIS.

4.1

FINEGAYAN CANTONMENT/HOUSING – ALTERNATIVE A

Under Alternative A, the proposed development of a cantonment area (including family housing) would
occur at Finegayan. Details about this alternative are provided in Section 2.4.4.1 and the proposed site is
illustrated in Figures 2.4-4 and 2.4-5.
4.1.1
4.1.1.1

Geological and Soil Resources
Affected Environment

The affected environment for geological and soil resources associated with the Finegayan
cantonment/family housing alternative (Alternative A) is consistent with the affected environment
description in the 2010 Final EIS (Volume 2, Chapter 3: Geology and Soils Resources, Section 3.1.2.2
Finegayan, pages 3-15 to 3-16) which is summarized below for reference. In addition, the geological and
soils affected environment for projects common to all alternatives (i.e., school expansions and off-site
utilities) would be similar to that described for Finegayan. The proposed reduction in the number of
relocating Marines and dependents under the 2012 Roadmap Adjustments does not alter the description of
the affected environment for geological and soil resources, but it would reduce some potential impacts to
geological and soil resources that were determined to be less than significant or mitigated to less than
significant in the 2010 Final EIS, as described in the analysis of environmental consequences for
Alternative A below.
The Finegayan project area is located in Guam’s northern limestone structural province. Elevations at the
top of the limestone plateau range from 500 to 600 feet (152 to 183 m) above mean sea level (MSL)
(Figure 4.1.1-1). The ground surface slopes gently downward from northeast to southwest. At the western
edge of the plateau, (elevation approximately 200 feet [61 m] MSL) steep cliffs drop to a narrow coastal
terrace approximately 100 feet (30 m) MSL. The terrace cliffs and Haputo Beach, located about 1.4 miles
(2.25 km) west of Route 3 form the island’s coastline west of the proposed Alternative A cantonment site.
Finegayan bedrock consists of old (Barrigada) and young (Mariana) limestone, the geologic setting for
sinkholes (see Section 3.1.1.1). Based on available topographic and field data, there are 43 features that
have been preliminarily identified as sinkholes/depressions that may contain sinkholes in the
Alternative A footprint (Figure 4.1.1-1). A north-south trending fault pattern may control formation of the
karst topography.
The majority of the soils at Finegayan are shallow (less than 9 inches [25 cm] deep), well-drained soils
(Guam Urban Land Complex and Guam Cobbly Clay Loam) on the limestone plateau (Figure 4.1.1-2)
(Young 1988). These soils have a “low” erodibility factor and are not prime farmland as identified by the
USDA (Young 1988). Prime farmland soils, as defined by the USDA, are soils best suited to producing
food, seed, forage, fiber and oilseed crops, favorable for economic production and sustained high yield,
with minimal inputs of energy and resulting in least damage to the environment (Young 1988).
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Urban Land comprises areas covered by roads, parking lots, buildings, and other impervious surfaces. The
cliffline areas (Ritidian-Rock Outcrop Complex soils) are primarily rock outcrops with a thin veneer of
well-drained coralline limestone soils. The near-level topography of the plateau and plant cover at
Finegayan protect the thin soils from erosion.
With respect to geologic hazards (see Section 3.1.1.1) three minor faults are mapped within the
Alternative A footprint (see Figure 4.1.1-1). However, the likelihood for landslides is generally low
within the Alternative A footprint because there are no steep slopes (see Figure 4.1.1-2). The Alternative
A footprint area has a low risk of liquefaction because soils overlying the limestone bedrock are shallow
and well-drained, and the consolidated limestone bedrock does not lose cohesiveness in response to
ground shaking during an earthquake. The lowest elevation (approximately 200 feet [61 m]) within the
Alternative A footprint is at a higher elevation than the maximum observed wave vertical run-up recorded
for tsunamis at Guam. Thus, the Alternative A site is not subject to tsunami inundation. The limestone
bedrock in the area of Alternative A presents a potential hazard of surface instability and collapse due to
sinkholes.
4.1.1.2

Environmental Consequences

Potential geology and soil impacts addressed in this section are limited to elements of the proposed action
that could affect onshore landforms or that could be affected by geologic hazards. Potential soil
contamination issues are addressed in Section 4.1.16.2 of this SEIS (Hazardous Materials and Waste).
Construction
Construction of the new cantonment/family housing area, associated support facilities, and roads
associated with Alternative A would include clearing and grubbing, demolition of existing road
pavement, excavation, filling, and landscaping. Earthwork for construction of the cantonment/family
housing areas and associated infrastructure for Alternative A would include 3,159,000 yd3 (2,415,230 m3)
of cut (excavation) and 2,483,000 yd3 (1,898,391 m3) of fill, resulting in a net of 676,000 yd3 (516,839
m3) of cut material available for use as needed. Of the action alternatives, Alternative A would involve a
lower excavation volume than all but Alternative C (Alternative D would involve the most; Alternative C
would involve the least).
Although this represents a large volume of earth movement, the near-level limestone plateau where the
work would occur is not characterized by any substantial grade changes such as steep hills or canyons that
would be leveled or filled. For this reason, only relatively minor changes in grade are anticipated to
provide a buildable surface for construction of buildings, parking lots, and roadways associated with
Alternative A. Because construction of Alternative A does not involve major elevation changes,
substantially alter the surrounding landscape, affect important geologic features, or diminish slope
stability, there would be a less than significant direct, long-term impact to topography and slope stability.
There is a potential for increased erosion, compaction, and soil loss from physical disturbance caused by
construction activity and changes to existing topography. However, project design and construction would
incorporate engineering controls as BMPs to minimize erosion, as required by 22 GAR, Chapter 10,
Guam Soil Erosion and Sediment Control Regulations. Examples of such engineering controls include:




Use of drainage diversion and control to direct runoff away from the disturbed area.
Use of benches or terraces and drainage control on cut or fill slopes higher than 15 feet (5 m) to
minimize erosion on slope faces.
Limiting the size of the unstabilized disturbed areas for each project to less than 20 acres (8 ha)
during construction.
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Complying with the DoD Program-level SWPPP for construction, in addition to individual
project SWPPPs during construction to reduce the potential for erosion, runoff, sedimentation,
and stormwater pollutant loading.
Planning earth-moving operations for periods of low rainfall to minimize exposure of disturbed
soil to potential runoff.
Re-vegetating and permanently stabilizing disturbed areas as soon as possible.

In addition, as described in Water Resources, Section 4.1.2.2 of this SEIS, construction activities
associated with Alternative A would comply with the Construction General Permit. Potential
construction-specific stormwater BMPs listed in Section 4.1.2-2 would be implemented to provide
erosion and sediment control during the construction period, generally by employing on-site measures
that reduce the flow of stormwater and minimize the transport of soils and sediment off-site. Fill material
would be generated on-site, whenever possible. In addition, roadway-specific BMPs, as identified in the
most recent CNMI and Guam Stormwater Management Manual, would be included in the planning,
design, and construction of all roadways and facilities. Through compliance with 22 GAR Chapter 10 and
the Construction General Permit, implementation of roadway stormwater BMPs, and not substantially
increasing the rate of erosion and soil loss in the area, direct, short-term impacts to soils from erosion
during construction of Alternative A would be less than significant. In addition, no indirect, short-term
impacts associated with soil erosion are expected.
The soil that would be disturbed by construction of Alternative A is not identified as prime farmland by
USDA (Young 1988). Therefore, disturbance of soil during construction of Alternative A would not
result in reduced amounts of productive soils. There would be no direct or indirect impacts to agricultural
soils.
There are 43 topographic features that may contain sinkholes in the Alternative A footprint (see Figure
4.1.1-1). For any sinkholes discovered before or during construction, BMPs would include compliance
with the requirements of 22 GAR Chapter 10 § 10106 F. In order to ensure compliance with 22 GAR
Chapter 10 § 10106F, BMPs would be modified or an environmental and hydrogeologic assessment must
be performed to ensure adverse effects will not result, including but not limited to the displacement of
groundwater, interference with well production, significant changes to groundwater recharge, flooding, or
the threat or introduction of any pollutant to groundwater. With implementation of these BMPs, and since
no sinkholes would be filled that would adversely affect site drainage, no adverse impacts to sinkholes
would occur. Therefore, construction of Alternative A would have less than significant direct, short-term
impacts to sinkholes.
With respect to geologic hazards, proposed Alternative A facilities would be located on relatively level
areas that would not be subject to slope instability. The consolidated limestone bedrock is not vulnerable
to liquefaction in an earthquake. Structural hazards associated with earthquake ground motion and fault
rupture would be minimized by adherence to UFC 3-310-04 Seismic Design of Buildings dated June 1,
2013 (USACE 2013). As stated in the previous paragraph, 22 GAR Chapter 10 § 10106 F requires that
for sinkholes within the project development footprint that would be modified or used, an environmental
and hydrogeologic assessment must be performed to ensure adverse effects will not result. Compliance
with these regulations would minimize potential geologic hazards associated with sinkholes. Therefore,
construction of Alternative A would result in less than significant direct and indirect short-term impacts
associated with geologic hazards.
Construction of the proposed utility routing for Alternative A and off-site utility expansions common to
all cantonment/family housing alternatives (see Figures 2.4-5 and 2.4-12, respectively, in Section 2.4.4.5
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of this SEIS) would take place in bedrock, soil, slope, and seismic conditions similar to those described
above for Finegayan. The proposed utility corridors would follow existing roadways, so the construction
would occur primarily in previously disturbed areas. The same BMPs described for the
cantonment/family housing construction would be implemented for the utility construction. Therefore,
under Alternative A, direct and indirect short-term impacts of construction of the utility routing to
sinkholes, to soils from erosion, and with respect to seismic hazards would be less than significant.
Construction of the utility routing would involve minimal excavation and filling, so direct long-term
impacts to topography and slope stability would be less than significant. No prime farmland is identified
in the utility route footprint, so there would be no direct or indirect impacts to agricultural soils.
Under any of the proposed cantonment/family housing alternatives, approximately 11 new potable water
wells would be drilled in undeveloped areas of AAFB. A system of pipes would be installed to connect
the wells to an aboveground holding tank that would connect to the DoD water transmission system (see
Section 2.2.4 and Figure 2.4.12 in Section 2.4.4.5 of this SEIS). The drilling and construction activities
would take place in a similar geologic and seismic setting as described for Finegayan. Well drilling and
pump installation at the well sites and pipeline and water tank construction would involve minimal
surface and subsurface disturbance, so direct long-term impacts to topography and slope stability would
be less than significant. The same BMPs as those described for the cantonment/family housing
construction would be implemented. Therefore, under Alternative A, the direct and indirect short-term
impacts of construction of the water wells and holding tank to soils from erosion and with respect to
seismic hazards would be less than significant. Given compliance with 22 GAR Chapter 10 § 10106 F
there would be no adverse impacts to sinkholes and direct short-term impacts to sinkholes would be less
than significant. No prime farmland is identified in the well field development footprint, so there would
be no direct or indirect impact to agricultural soils.
Construction of the proposed utility and school expansions common to all alternatives (see Figure 2.4-12
in Section 2.4.4.5 of this SEIS) would also occur in geologic and seismic settings similar to those
described above for Finegayan. Construction of the school expansions would occur in previously
developed areas, and the same BMPs would be implemented as described for the cantonment/family
housing construction. With implementation of BMPs potential geologic hazards of sinkholes would be
minimized and there would be no adverse impacts to sinkholes. Therefore, construction of the proposed
utility and school expansions common to all alternatives would have a less than significant direct, shortterm impact to sinkholes. Under Alternative A, the direct and indirect short-term impacts of construction
of the utility and school expansions to soils from erosion and with respect to geologic hazards would be
less than significant. Construction of the utility and school expansions would involve minimal excavation
and filling, so direct long-term impacts to topography and slope stability would be less than significant.
No prime farmland is identified in the utility and school expansion footprint, so there would be no direct
or indirect impacts to agricultural soils.
Operation
Residential, recreational, commercial, and administrative uses of the Alternative A facilities during the
operation phase (i.e., after construction of Alternative A and projects common to all alternatives has been
completed) would take place on previously disturbed land (i.e., land disturbed during the construction
phase). Ground disturbance associated with Alternative A operations would be minimal, mostly resulting
from minor excavations for maintenance and repair of underground utilities (including the proposed
off-site utility expansions and the new well pipes) or other related activities. There would be no largescale grading, excavation or filling during the operation phase, so there would be no direct or indirect
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impact to topography and slope stability. The project engineering drainage controls, slope and soil
stabilization/re-vegetation measures initiated during construction to minimize erosion would remain in
place in the operational phase. Implementation of these measures would minimize the conditions that
cause soil erosion (e.g., un-vegetated soil exposed to rainfall, uncontrolled runoff) so the direct and
indirect long-term impacts to soils from erosion would be less than significant.
No prime farmland is identified within the Alternative A project footprint. Therefore, there would be no
direct or indirect impacts to agricultural soils as a result of Alternative A operations.
The BMPs for sinkholes would be implemented in the event that maintenance activities should involve
sinkholes or their immediate perimeter to avoid adverse impacts to sinkholes from occurring. Therefore,
Alternative A operations would have less than significant direct, long-term impacts to sinkholes.
The potential geologic hazards associated with slope instability and liquefaction are minimal at
Finegayan. Potential structural damage or injuries during operations from seismic ground-shaking and
fault rupture would be minimized by adherence to UFC 3-310-04 Seismic Design of Buildings dated June
1 2013 (USACE 2013), so direct and indirect long-term impacts with respect to seismic hazards would be
less than significant. Implementation of sinkhole BMPs would minimize potential geologic hazards
associated with sinkholes. Therefore, Alternative A operations would have less than significant direct,
long-term impacts associated with geologic hazards.
Under Alternative A, operation of the proposed utility and school expansions that are common to all
alternatives would take place on land previously disturbed during the construction phase. Similar to the
operational phase of Alternative A, ground disturbance associated with the operational phase of the utility
and school expansions would be minimal, mostly resulting from minor excavations for maintenance and
repair of underground utility systems, and water supply system expansions. The same BMPs described for
the Alternative A operations would be implemented for operational phase actions involving the utility and
school expansions. Therefore, under Alternative A, the operation of the utility and school expansions
would have no impacts to topography and agricultural soils, and direct and indirect long-term impacts to
soils from erosion would be less than significant. With implementation of BMPs no adverse effects on
sinkholes would occur. Therefore, operation of the proposed utility and school expansions common to all
alternatives would have a less than significant direct, long-term impact on sinkholes. Potential for
geologic hazards such as slope instability, liquefaction, and tsunamis at Finegayan is minimal, and
implementation of sinkhole BMPs would minimize potential geologic hazards associated with sinkholes.
Therefore, operation of the utility and school expansions common to all alternatives would have less than
significant direct and indirect long-term impacts associated with geologic hazards.
4.1.2
4.1.2.1

Water Resources
Affected Environment

The affected environment for water resources associated with Alternative A is described in the 2010 Final
EIS (Volume 2, Chapter 4: Water Resources, Section 4.1.2.2: Finegayan, page 4‐26).
Surface Water
As indicated in the 2010 Final EIS, there are no surface water resources in the Finegayan project area or
the utility corridor to AAFB. There are also no surface waters in the project areas for the proposed school
expansions and off-site utilities that would be common to all cantonment/family housing alternatives. The
general flow path of surface stormwater runoff at the Finegayan site is from northeast to west-southwest
towards the Philippine Sea. Runoff through the Finegayan site includes stormwater from off-site areas to

4-8

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

the north and east. Runoff primarily occurs during intense storm events via overland sheet flow,
channelized flow, and through a series of depressions and sinkholes. Based on analysis of topography,
most runoff is likely captured by these depressions and sinkholes and infiltrated prior to reaching the
Philippine Sea or Haputo Bay (Figure 4.1.2-1). Existing impervious areas on the Finegayan project area
amount to approximately 60 acres (24 ha), or about 4.1% of the proposed Finegayan impacted area of
1,452 acres (588 ha).
The Federal Emergency Management Agency (FEMA) has identified areas on Guam that are likely to be
inundated during a 100-year or 500-year flood event (FEMA 2007). There are no 100-year or 500-year
flood zones identified within the proposed Finegayan impacted area (Figure 4.1.2-1).
Groundwater
As indicated in the 2010 Final EIS, the Finegayan project area and the utility corridor to AAFB overlie
the Finegayan and Agafa-Gumas sub-basins of the NGLA. The project areas for the proposed school
expansions and off-site utilities that would be common to all cantonment/family housing alternatives
overlie the Finegayan, Agafa-Gumas, Andersen, and Yigo sub-basins of the NGLA.
The DON and GWA signed a memorandum of understanding in July 2010 establishing objectives and a
framework for further discussions regarding solutions to address increased wastewater and potable water
requirements under the proposed buildup. The commitments stated in the memorandum of understanding
between the DON and GWA include protecting the NGLA and the joint management of the aquifer.
Proposed solutions in the memorandum of understanding include the following:






Cooperation among the parties in completing studies related to meeting the water needs of Guam
including NGLA sustainability studies, which will be coordinated with GEPA, USGS and WERI,
as needed.
Cooperation among the parties in selection of future water well sites.
Cooperation among the parties in developing appropriate plans for the integration of new water
production and distribution infrastructure with existing water systems.
Share water resources as needed to address urgent needs.

The Guam Water Resources Development Group was formed as a result and consists of DoD, GEPA,
GWA, Consolidated Commission on Utilities, GDPW, and WERI. The working group evolved from
protecting the NGLA to now protecting all water resources on Guam. The mission of the Guam Water
Resources Development Group is to protect Guam’s water supply for quantity, quality, reliability,
sustainability, and availability for all of Guam – present and future.
Guam’s freshwater aquifers are susceptible to contamination from surface activities (e.g., sewage spills,
leachate from septic systems, and recharge of polluted stormwater runoff) and from saltwater intrusion
from over pumping. The high permeability of the limestone in northern Guam allows rapid infiltration of
rainfall, and the large pore size in the limestone formations allows contaminants (if present in the surface
water) to reach the groundwater aquifer. As a result, the classification of the NGLA as GWUDI of surface
water was investigated with assistance from the USEPA, through a GEPA working group (now the Guam
Water Resources Development Group) focused on the GWUDI issue on Guam (NAVFAC Pacific 2011).
A December 2013 press release by GEPA announced that Guam’s groundwater is not considered GWUDI
of surface water (GEPA 2013), and therefore does not require regulation under USEPA’s Surface Water
Treatment Rule (GEPA 2013). However, GEPA strives for the highest standards of water quality and may
still require treatment (e.g., mandatory chlorination for all wells) even if this step would be more stringent
than federal requirements.
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With expected population increases on Guam resulting from implementation of the proposed action, there
has been concern over subsequent increase in groundwater withdrawals from the NGLA. Withdrawal
rates from the NGLA are currently about 40 MGd (150 MLd) (Table 4.1.2-1) (U.S. Geological Survey
[USGS] 2013a) and is approximately half of the 1991 sustainable yield estimates of 80 MGd (300 MLd).
As shown in Table 4.1.2-1, there is currently available yield for all the sub-basins except for the YigoTumon Sub-basin, which exceeds the 1991 sustainable yield estimates by 0.1 MGd (0.4 MLd).
Table 4.1.2-1. Sustainable Yield Estimates and 2010 Annual Average Pumping, NGLA
Sub-basin
Agana
Mangilao
Andersen
Agafa-Gumas
Finegayan
Yigo-Tumon
Total
Notes:

1982 Sustainable
Yield (MGd)
11.7
3.9
6.2
10.1
6.4
19.1
57.4

1991 Sustainable
Yield (MGd)1
20.5
6.6
9.8
12.0
11.6
20.0
80.5

Current Well
Production (MGd)
9.0
2.2
0.8
2.1
6.1
20.1
40.3

Current Available
Yield (MGd)2
11.5
4.4
9.0
9.9
5.5
-0.1
40.2

1

As part of the 2010 Final EIS, a re-evaluation of the sustainable yield of the NGLA was conducted and confirmed that
the 1991 sustainable yield estimate is more appropriate.
2
The current available yield is the difference between current well production and the 1991 sustainable yield.
Sources: GEPA 1982, GovGuam 1992, NAVFAC Pacific 2008, USGS 2013a.

Due to concerns over increased groundwater withdrawal, the DoD funded the USGS to conduct a
groundwater availability study that would provide information and tools to more effectively manage
Guam’s groundwater resources. The goals of this study were to (1) advance the understanding of regional
groundwater dynamics in the NGLA; (2) provide a new estimate of groundwater recharge for the entire
island; and (3) develop a numerical groundwater flow and transport model for northern Guam that would
serve as a tool to assist water resource managers in estimating the effects of selected groundwaterpumping and climate scenarios on the water supply (USGS 2013b). The USGS worked with the WERI to
develop a daily water budget model to estimate mean recharge for various land cover and rainfall
conditions (USGS 2012). Development of the model began in 2011 and was completed in 2013. The 2012
water budget model estimated total recharge for the northern aquifer sub-basins to be 42% greater than
total recharge estimated by the 1982 Northern Guam Lens Aquifer Study (USGS 2012). The calibrated
groundwater model was used to simulate changes in water levels and salinity under several hypothetical
withdrawal and recharge scenarios and the results were published in The Effects of Withdrawals and
Drought on Groundwater Availability in the Northern Guam Lens Aquifer, Guam (USGS 2013c). The
groundwater study looked at two different climate scenarios: recharge estimates based on either historical
average climate conditions or drought rainfall conditions (USGS 2013c).
The study looked at simulated salinities at selected GWA and DoD wells to evaluate the effects of various
pumping scenarios. Based on the secondary drinking water standard for chloride of 250 milligrams per
liter (GEPA 2001), simulated salinities are classified as acceptable if they are below about 200 milligrams
per liter chloride concentration, cautionary if they are between 200 and 500 milligrams per liter chloride
concentration, and threatened if they are greater than 500 milligrams per liter chloride concentration
(USGS 2013c). Water in the cautionary category is near or above the standard but could be blended with
fresher water to meet the standard and water in the threatened category is well above the standard (USGS
2013c). The analysis in this SEIS compares existing groundwater withdrawal scenarios (i.e., 2010
withdrawal rates for both historical average climate conditions or drought rainfall conditions) to various
withdrawal scenarios under Alternative A (see Section 4.1.2.2). In general, the freshwater lens gets
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smaller and salinities increase when withdrawal increases or recharge is reduced during drought (USGS
2013c).
Nearshore Waters
As indicated in the 2010 Final EIS, nearshore waters at Finegayan include Haputo Beach and are
classified as having M-1 water quality, the use of which is primarily recreational.
The Finegayan project area would be served by the Northern District WWTP, which discharges into the
Philippine Sea near Tanguisson Beach. As discussed in the 2010 Final EIS (Volume 6, Chapter 6: Water
Resources, Section 6.2.4.1: Basic Alternative 1a (Preferred Alternative), pages 6-17 to 6-18), Tanguisson
Beach is included in GEPA’s impaired water bodies 303(d) list for bacteria, and USEPA Region 9
approved a TMDL for Tanguisson Beach in March 2010. The TMDL for Tanguisson Beach includes a
load allocation for bacteria (Enterococci) for the Northern District WWTP that would be imposed under
an NPDES permit (USEPA and GEPA 2009). In April 2013, the USEPA issued an NPDES permit for the
Northern District WWTP establishing discharge limits consistent with secondary treatment levels. An
upgrade to the Northern District WWTP to secondary treatment is required by the USEPA to support
compliance with the 2013 NPDES Permit, the achievement of the TMDL for bacteria at Tanguisson
Beach (Enterococci), and attainment of water quality goals (USEPA and GEPA 2009).
The GWA completed interim primary treatment upgrades to the Northern District WWTP in December
2012 as required by a 2011 court order. The Northern District WWTP must undergo additional upgrades
to comply with a new NPDES permit issued by the USEPA requiring secondary treatment at the facility
for 12.0 MGd (45.4 MLd) (USEPA 2013a). The current average daily flow to the Northern District
WWTP is 5.1 MGd (19.3 MLd) and discharge limits and compliance requirements are dictated by the
2013 NPDES permit; however, the Northern District WWTP is currently not able to meet the new
secondary treatment discharge limits of the 2013 NPDES permit. See Section 4.1.14, Utilities, in this
SEIS for additional details on the permit requirements for the Northern District WWTP.
Wetlands
As indicated in the 2010 Final EIS, no wetlands were identified at the Finegayan project area or the utility
corridor to AAFB. There are also no wetlands in the project areas for the proposed approximately 11 new
wells at AAFB, school expansions, and off-site utilities that would be common to all cantonment/family
housing alternatives.
4.1.2.2

Environmental Consequences

Construction
General construction impacts to water resources at Alternative A would be similar to those described in
the 2010 Final EIS (Volume 2, Chapter 4: Water Resources, Section 4.2.2.1: North, pages 4‐84 to 4-88).
Under Alternative A, there would be construction activities associated with the proposed
cantonment/family housing at Finegayan, the utility corridor to AAFB, and projects that are common to
all cantonment/family housing alternatives (the proposed approximately 11 new wells at AAFB, school
expansions, and off-site utilities).
Construction of the proposed new cantonment/family housing and associated support facilities along with
other construction activities associated with the proposed action would occur in an area that does not
contain waters of the U.S. Nevertheless, the USGS indicates that discharge to nearshore waters is possible
through the porous limestone geology of northern Guam (USGS 2012). Therefore, there is a potential for
construction-related discharge to the ocean. To minimize potential short-term impacts to groundwater and
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nearshore water resources associated with stormwater runoff, construction activities under Alternative A
would comply with the Construction General Permit.
Construction under Alternative A would disturb a large area (i.e., >5 acres [2 ha]), and therefore would
qualify as a large construction activity per Phase I Stormwater Regulations (see 2010 Final EIS, Volume
2, Chapter 4: Water Resources, Table 4.1-1 for NPDES permitting requirements). Under this requirement,
an NOI would be submitted to USEPA to seek coverage under the Construction General Permit. An NOI
is not a permit or a permit application, but by submitting an NOI, the owner or operator of the project
acknowledges that it is eligible for coverage under the Construction General Permit and agrees to the
conditions in the Construction General Permit.
In compliance with the Construction General Permit and the Program SWPPP, site-specific SWPPPs
would be prepared and be readily available on-site as a condition of the Construction General Permit. As
listed in Table 2.6-1 in Section 2.6 of this SEIS, the SWPPP is a BMP that would identify constructionspecific BMPs to be implemented as part of Alternative A to reduce the potential for erosion, runoff,
sedimentation, and stormwater pollutant loading potential. In addition, roadway-specific BMPs, as
identified in the most recent CNMI and Guam Stormwater Management Manual, would be included in
the planning, design, and construction of all roadways and facilities. Potential construction-specific BMPs
may include but are not limited to those listed in Table 4.1.2-2. The project would also prepare an Erosion
Control Plan and obtain and comply with all Clearing, Grading, and Stockpiling Permits issued by GEPA.
Table 4.1.2-2. Potential Construction-Specific BMPs and Function
Potential BMP

Erosion
Control
●
●
●

Check Dam
Diversion Dike/Swale
Level Spreader
Perimeter Dike/Swale
Sediment Basin
Sediment Trap
Silt Fence
Fiber Rolls
Gravel/Sand Bag Berms
Stabilized Construction Entrance/Exit
Storm Drainage Inlet Protection
Straw Bale Dike
Vegetated and Lined Waterways
Rock Outlet Protection
Erosion Control Blankets
Stabilization with Vegetation, Sod, Mulch, or Topsoil

Function
Runoff
Reduction
●
●
●

●

●
●

●
●
●
●

●

Sediment
Removal
●
●
●
●
●
●
●
●
●
●

●

Note: For a detailed description of potential BMPs, see Table 4.2-1 in the 2010 Final EIS (Volume 2, Chapter 4: Water
Resources, Section 4.2.1.1: Methodology, pages 4‐76 to 4-79).

Construction under Alternative A would result in the potential for short-term increases in stormwater
runoff and erosion. However, through compliance with the Construction General Permit and Program
SWPPP and implementation of a site-specific SWPPP and associated erosion control, runoff reduction,
and sediment removal BMPs (see Table 4.1.2-2), these effects would be minimized and off-site transport
of stormwater runoff would be unlikely unless during extreme weather events (i.e., typhoons).
Specifically, the site-specific SWPPP would identify appropriate BMPs for the site that would serve to
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contain runoff and sediment on-site by reducing the flowrate of runoff and thereby minimize transport of
suspended sediment through settling and promote infiltration of runoff.
Surface Water
No buildings/structures would be constructed in the 100-year or 500-year flood zones and no surface
waters are located within or near the proposed construction areas under Alternative A. Given compliance
with the Construction General Permit and implementation of a Program SWPPP and site-specific
SWPPP, off-site transport of stormwater runoff, sediment, or other pollutants would be unlikely.
Therefore, construction activities associated with Alternative A would result in no impacts to surface
waters.
Groundwater
Construction activities under Alternative A would include stormwater runoff protection measures that
would also serve to protect groundwater quality. By adhering to the provisions of the Construction
General Permit and implementing BMPs associated with addressing site- and activity-specific water
resource protection requirements, there would be a reduction in stormwater pollutant loading potential
and thus a reduction in pollution loading potential to the underlying groundwater sub-basins of the
NGLA. Consistent with 22 GAR Chapter 10 10106, an environmental and hydrogeologic assessment for
the selected alternative would be performed for sinkholes within the project development footprint to
ensure adverse effects would not result, including but not limited to the displacement of groundwater,
interference with well production, significant changes to groundwater recharge, flooding, or the threat or
introduction of any pollutant to groundwater.
Approximately 11 new wells at AAFB would be sited away from potential sources of contamination
existing on or near AAFB, including Installation Restoration Program (IRP) sites, past hazardous activity
locations, a utility corridor including a sewer line, stormwater injection wells, fuel storage, fuel
transmission lines, and fuel pumping locations. The proposed wells would be sited and constructed in
accordance with GEPA regulations. As part of the well permitting process, GEPA would conduct a
review of each well location and review site-specific data. Pilot wells would be tested for water quality
before completion as production wells. If elevated contaminant levels (i.e., chlorides) are detected, the
wells would be relocated or the design would be revised to include the appropriate treatment processes.
There are seven active water production wells currently producing water on Finegayan. Some of these
wells may need to be relocated or abandoned, or their continued use negotiated with the GEPA due to the
proximity of proposed cantonment facilities that are within the wellhead protection zone and could cause
groundwater contamination. However, the relocation/abandoning of wells or construction activities within
the wellhead protection zone would be done in accordance with GEPA regulations, as described above.
As discussed in Section 4.1.14, Utilities in this SEIS, it would be expected that the GWA could meet the
increased potable water demand during construction and that there would only be a minimal increase in
pumping from the NGLA due to construction.
Given stormwater runoff protection measures (i.e., compliance with Construction General Permit
requirements and implementation of BMPs), the environmental and hydrogeologic assessment for
sinkhole protection (if encroachment is unavoidable), siting and construction of wells in accordance with
GEPA regulations, and minimal increase in pumping from the NGLA, construction activities associated
with Alternative A would result in less than significant short-term direct impacts to groundwater.
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Nearshore Waters
Many of the construction activities under Alternative A would be near the coastline. Specifically, the
family housing component of the Finegayan project area would be located on the cliff at an elevation of
approximately 360 feet (110 m) and 0.1 mile (0.2 km) from Haputo Beach. The proposed approximately
11 new wells at AAFB, school expansions, and off-site utilities that would be common to all
cantonment/family housing alternatives are not located within 1 mile (1.6 km) of nearshore waters except
for the DoDEA High School, which would be 0.15 mile (0.25 km) from nearshore waters.
Given compliance with the Construction General Permit and implementation of a Program SWPPP and
site-specific SWPPP, indirect impacts from off-site transport of stormwater runoff, sediment, or other
pollutants would be unlikely (see discussion of BMPs under Construction). In addition, the Haputo ERA
Management Plan requires a no construction buffer of 100 feet (30 m) from the ERA boundary. Beyond
the no-construction buffer zone, there would be a 200-foot (60-m) buffer zone where landscaping,
fencing, and mowing would be allowed. There would also be an additional buffer of approximately 440
feet (134 m) from the cliffline to the Haputo Bay shoreline (total of 0.1 mile [0.2 km]). The vegetative
cover over this distance would provide additional buffer and protection from stormwater runoff or
sediment reaching Haputo Bay. Given adherence to the provisions of the Construction General Permit and
implementation of BMPs, it is expected that stormwater runoff, sediment, or other pollutants would not
discharge to nearshore waters.
The cantonment/family housing facilities at Alternative A would utilize the Northern District WWTP for
treatment and disposal of generated wastewater during construction activities. Due to the reduced
population projection and related smaller increase in demand under the 2012 Roadmap Adjustments, this
increase in wastewater discharge from the Northern District WWTP would be less than under the NoAction Alternative. However, as discussed in Section 4.1.14, Utilities in this SEIS, upgrades to the
Northern District WWTP are already needed for the plant to achieve compliance with the secondary
treatment standards required by its current NPDES permit. Increasing the wastewater flow to a noncompliant treatment plant could result in significant direct impacts to nearshore waters during the period
of non-compliance. The significance of nearshore waters impacts resulting from implementation of
Alternative A would be similar to that associated with implementing Alternatives B, C, and D.
To mitigate this significant impact, DoD would assist GWA in locating funding from federal agencies
such as the DoD Office of Economic Adjustment, the DOI, and others to complete necessary upgrades.
The FY2014 National Defense Authorization Act (NDAA) (Public Law No. 113-66) directed the
Secretary of Defense to convene the Economic Adjustment Committee (EAC) in part to develop an
implementation plan which will address assistance to support public infrastructure requirements necessary
to support the preferred alternative. This plan will be coordinated by all pertinent federal agencies and
will detail and describe work, cost, and a schedule for completion of construction, improvements, and
repairs to the non-military utilities, facilities, and infrastructure, if any, on Guam affected by the
realignment of forces. This plan must be submitted to the congressional defense committees as part of a
reporting requirement that is due no later than the date of issuance of the ROD. Additionally, the FY2014
Consolidated Appropriations Act (Public Law No. 113-76) appropriated $106,400,000 for civilian water
and wastewater improvements on Guam. As appropriate, specific projects utilizing these funds will be
coordinated with the EAC in their plan to support public infrastructure requirements.
Therefore, with the potential mitigation to assist with locating funding to upgrade the Northern District
WWTP to secondary treatment, the impact to nearshore waters could be beneficial in the long-term
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because wastewater discharge from the Northern District WWTP would improve over existing conditions
with upgrades to secondary treatment.
Wetlands
No wetlands are located in or near the construction areas associated with Alternative A. Therefore,
construction activities associated with Alternative A would result in no impacts to wetlands.
Operation
Alternative A would incorporate a LID approach in the final planning, design, and construction of the
stormwater management system as described in the 2010 Final EIS (Volume 2, Chapter 4: Water
Resources, Section 4.2.2.1: North, pages 4‐85 to 4-87) and 2012 Roadmap Adjustments update.
Implementation of LID would be in accordance with UFC 3-210-10 Low Impact Development, EO
13514, and Technical Guidance on Implementing Stormwater Runoff Requirements for Federal Projects
under Section 438 of the Energy Independence and Security Act (USEPA 2009). Specifically, the projectrelated goals for water quality and groundwater recharge listed below would be followed:


Obtain Leadership in Energy and Environmental Design Silver Certification for all new buildings
(per Engineering and Construction Bulletin 2011-01 [NAVFAC 2010]):
o Achieve the Sustainable Sites Credit 6.2 (Stormwater Quality Management) 1-point.
o Capture and treat runoff from 90% average annual rainfall using BMPs.
o Remove 80% of average annual post-development total suspended solids (TSS).



Follow EO 13514 and USEPA Technical Guidance (USEPA 2009) to capture and retain all
stormwater up to and including the 95% storm event (2.2 inches [5.6 cm]).
Use a LID approach to meet 95th percentile goal (per DoD Implementation of Storm Water
Requirements under Section 438 of the Energy Independence and Security Act [EISA] [DoD
2010] and UFC 3-210-10).
Provide required water quality (per CNMI and Guam Stormwater Management Manual [Horsley
Witten Group, Inc. 2006]):
o Based on 0.8 inch (2 cm) over the impervious areas, for moderate quality resource areas.
o 100% of this volume requires capture and treatment.
Provide required groundwater recharge (per CNMI and Guam Stormwater Management Manual
[Horsley Witten Group, Inc. 2006]):
o Limestone Areas: groundwater recharge based on 1.5 inch (3.8 cm) of precipitation from
all impervious surfaces.
o Volcanic Areas: Match natural rate based on hydrologic soil group method calculations.







LID would actively manage stormwater runoff from a 95% annual average rainfall event by mimicking a
project site’s pre-development hydrology using design techniques that would infiltrate, store, and
evaporate runoff close to its source or origin. Example water quality/resource protection practices that
would be considered beyond the LID approach include pollutant loading reduction from building design
and segregation of pollutants from stormwater, integrated pest management, native plant landscaping,
avoidance of pesticides and fertilizers, implementation of household hazardous waste collection
programs, and the use of transit/shuttle programs to minimize single occupancy vehicles and their related
pollutants. These and other water quality protection measures would control or attenuate stormwater
runoff, providing treatment before entering detention basins or recharging underlying groundwater
aquifers.
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In areas of karst geology such as much of northern Guam, LID techniques must also protect groundwater
quality by removing pollutants prior to infiltrating runoff into the underlying aquifer. LID designs would
focus on small scale, close to the source stormwater management, where such techniques help achieve the
water quality goals for each project site (see Appendix F for examples of LID applications that would be
used). The combination of applied LID technologies and compliance with federal and GovGuam water
quality regulations are intended to eliminate the potential for impacts on nearby receiving water bodies
and would minimize the potential for adverse impacts on underlying groundwater aquifers from the
development of Alternative A. As indicated in the 2010 Final EIS (Volume 2, Chapter 4: Water
Resources, Table 4.2-2), BMPs utilized by LID are well suited to reduce stormwater runoff and associated
pollutant loading for a variety of potential contaminants including sediment, nutrients, suspended solids,
and heavy metals. The application of LID practices at the planning level is in conformance with USEPA
non-structural pollution prevention strategies.
The proposed stormwater management system infrastructure improvements included as part of the
proposed action would incorporate LID measures and BMPs for compliance with local and federal
requirements that are designed to minimize potential impacts to downstream development, sensitive water
resources, and ecology. Design recommendations for capturing, treating, and retaining the 95%
exceedance stormwater flows have been prepared for the Guam and CNMI Military Relocation 2012
Roadmap Adjustments (see Appendix F for LID applications) and would be adopted in the final design
and operation. For storms greater than the 95% exceedance storm, it is assumed that the water quality
features would overtop and stormwater would be directed via the stormwater conveyance systems to
detention basins that would control discharge rates while providing additional water quality treatment and
groundwater recharge.
Alternative A would also be implemented in accordance with all applicable orders, laws, and regulations
(see the 2010 Final EIS Volume 8, Table 3.1-1). SWPPPs and SWMPs are documents designed to
identify ways to reduce the potential impacts associated with pollution sources and erosion and
sedimentation impacts, respectively. In addition, the Oil Pollution Act mandates the implementation of
the Spill Prevention, Control, and Countermeasure (SPCC) Plan that is used to prevent and control
potential leaks.
Under Alternative A, the total impervious area on the Finegayan project area would increase by 273 acres
(110 ha). This increase from 4.1% to 23% impervious area, for a total of 333 acres (135 ha), would result
in an associated increase in stormwater runoff volume for each of the design storm events. The utility
corridor to AAFB and the proposed approximately 11 new wells at AAFB, school expansions, and
off-site utilities that would be common to all cantonment/family housing alternatives would result in
minimal increase in impervious area.
Alternative A would result in increased runoff of 292 acre-feet (335,510 m3) and 419 acre-feet (516,830
m3) from the 25-year and 100-year design storms, respectively. However, the project design would
include vegetated swales for conveyance and treatment and detention/retention ponds capable of
capturing, storing, and treating additional runoff from the 25-year design storm (see Appendix F for
examples of LID applications that would be used and conceptual design of stormwater runoff routing and
pond locations). For each sub-basin, water quality treatment strategies were selected based on the
effectiveness of BMPs to treat identified pollutants of concern from proposed land uses within each subbasin. The selected water quality treatment strategies would achieve reductions of non-point source
pollutants to meet the water quality requirements identified above.
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Water quality is closely linked to the surrounding environment and land use. Stormwater runoff is
affected by community uses such as agriculture, urban, and industrial use. Impervious surfaces
accumulate a variety of pollutants that can be transported down-gradient to sensitive receptors. The
potential pollutants of concern for the project site identified below are anticipated relative to militaryrelated activities but have not been substantiated with site-specific stormwater monitoring data:






Solids (suspended sediment, sediment, and floatable debris)
Organics (oil and grease, total organic carbons, hydrocarbons, and methyl tertiary butyl ether)
Metals (cadmium, chromium, copper, lead, nickel, and zinc)
Nutrients (nitrogen and phosphorous)
Pathogens (bacteria)

As indicated in the 2010 Final EIS (Volume 2, Chapter 4: Water Resources, Table 4.2-2) and 2012
Roadmap Adjustments update, BMPs utilized as part of a LID approach are well suited to reduce the
pollutant concentration within stormwater runoff for a variety of potential contaminants. The selected
water quality treatment strategies identified estimated TSS reductions of 83.7% to 90.3%, total
phosphorous reductions of 9.4% to 49.9%, and total nitrogen reductions of 11.2% to 62.6% for
representative sub-basins. Similar water quality treatment strategies would be utilized under Alternative A
and, therefore, similar levels of pollutant removal are expected. During final design phases of Alternative
A, sediment, nutrient and heavy metal load reduction by water quality treatment strategies would be more
accurately determined based on the LID device pollutant removal efficiency. Ultimately, a field
monitoring program for pollutant removal efficiency would be implemented under the SWPPP and
SWMP to measure the success of meeting pollutant removal requirements, and modify water quality
treatment strategies and BMPs, as necessary.
Surface Water
No surface waters are located within the Alternative A project area and the implementation of an
appropriate and comprehensive stormwater management plan utilizing a LID approach would ensure that
there would be no increase in off-site transport of excess stormwater runoff, sediment, or other pollutants
for up to the 25-year design storm event. Therefore, Alternative A would result in no impacts to surface
waters.
Groundwater
Groundwater Recharge. Changes in land cover and increases in impervious area under Alternative A
would include the removal of approximately 1,000 acres (400 ha) of secondary limestone forest and an
increase 273 acres (110 ha) of impervious area for the Finegayan project area. This would alter the water
budget in the project vicinity, resulting in direct, long-term impacts to groundwater supplies. In areas of
limestone forest, canopy storage captures a portion of the rainfall and it is estimated that 85% of annual
rainfall reaches the ground (Johnson 2012). Another 40 to 48 inches per year (100 to 120 cm per year) of
water is lost to evapotranspiration in limestone forests (Note: average annual rainfall for the project area is
90 to 105 inches [230 to 270 cm]) (USGS 2012). The numerical groundwater model developed by the
USGS accounts for projected changes in land use in determining future recharge rates and allows for
modifications in groundwater pumping, as necessary (Note: an approximately 1% increase in groundwater
recharge rates were estimated for future conditions associated with the 2010 Final EIS where greater areas
of limestone forest would be removed and converted to impervious area as compared to Alternative A
[USGS 2012]). In addition, these changes in land cover and impervious area were accounted for during
the development of a conceptual level of design for grading, drainage, and LID measures. Specifically,
the project would be designed to provide required groundwater recharge rates based on 1.5 inches (3.8
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cm) of precipitation from all impervious surfaces (per CNMI and Guam Stormwater Management Manual
[Horsley Witten Group, Inc. 2006]).
Under Alternative A, proposed operations would also be in compliance with the stormwater runoff
protection measures identified above that would also serve to protect groundwater quality. Specifically,
the selection, location, and quantification of the appropriate LID features would be determined relative to
the outcome of the capture-and-treat runoff volume calculations. The primary goal of the application of
LID measures was to utilize available earthen areas to capture the 95th percentile runoff volume. These
capture-and-treat features would be strategically placed to enhance planted areas for the benefit of
optimizing stormwater treatment and infiltration, offering the additional benefit of reducing turf
management, avoiding foot traffic erosion, and improving multifunctional opportunities. Implementation
of LID measures and the provisions of the SWPPP and associated erosion control activities would ensure
that the stormwater flowing into infiltration basins and recharging the aquifer would be of acceptable
quality.
Conveyance of stormwater runoff would occur in vegetative channels and bio-retention cells located at
strategic points within those swales, providing the necessary treatment prior to discharging into the
detention ponds and from the site (see Appendix F for examples of LID applications that would be used).
The detention/retention ponds would also provide water quality treatment through extended detention for
up to the 25-year design storm. These measures would collectively meet the water quality requirements
and provide treatment for all stormwater runoff up to the 100-year design storm event prior to discharging
to sinkholes.
Groundwater Extraction. Under all cantonment/family housing alternatives, increases in groundwater
withdrawals to meet potable water demand would drop from an estimated daily average of 5.8 MGd
(22.0 MLd) anticipated in the 2010 Final EIS to 1.7 MGd (6.4 MLd) under the 2012 Roadmap
Adjustments. To meet the demand under the 2012 Roadmap Adjustments, the proposed action would
require installation of approximately 11 new wells, which would be located at AAFB regardless of the
cantonment/family housing alternative. As noted under construction impacts, the wells would be sited in
accordance with Guam regulations to ensure that they would not produce contaminated water.
Implementation of sustainability practices (i.e., water conservation measures via Leadership in Energy
and Environmental Design) would reduce the amount of groundwater required, which would help
minimize direct impacts to groundwater availability. Conservation measures may include, but would not
be limited to: low flow fixtures, low flow urinals, recycling vehicle wash rack water, rain water
harvesting, and xeriscape (landscaping requiring no irrigation).
In addition to potable water demand generated under Alternative A, organic civilian population growth
independent of the proposed action is estimated to result in an average daily long-term increase in water
demand of 3.5 MGd (13.2 MLd). The demand from organic civilian growth would be satisfied by the
GWA system, primarily from the NGLA, but also from surface water in southern Guam. The forecast
water demand does not peak during construction as it would have under the proposed action in the 2010
Final EIS due to the reduced number of imported construction workers. The forecast water demand
increases steadily through year 2028 due to the impact of induced and organic civilian growth. Total
average daily water extraction from the NGLA from all sources (DoD water system, GWA water system,
and a few private wells) is estimated to be 47.0 MGd (177.9 MLd) in year 2028 (USGS 2013a). With
proper management, this quantity is within the sustainable yield of 80.5 MGd (304.8 MLd) estimated by
GovGuam (1992) (USGS 2013a).
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As discussed in Section 4.1.2.1 of this SEIS, the USGS has developed a numerical groundwater model as
a tool to assist water resource managers in estimating the effects of selected groundwater pumping and
climate scenarios on the water supply. The numerical groundwater model is being used to estimate the
regional effects to groundwater availability from various withdrawal and recharge scenarios that included
the increased withdrawal due to the proposed action and all other known future DoD actions, as well as
organic growth of the Guam civilian population. The results from the model would assist water-resource
managers to plan, design, and manage water systems that would produce a sustainable and reliable
freshwater supply (USGS 2013b). The results of the USGS study confirm the recharge rate of the NGLA
used in the GovGuam (1992) study but indicate that increased withdrawal from the NGLA may result in
higher levels of chloride concentrations as compared to the 2010 base year scenario (USGS 2013c). The
model indicates that these chloride concentration spikes would be a localized phenomenon, in which
simulated salinity levels (i.e., measured by chloride concentration) in three wells (two GWA and one
DoD) in the Finegayan sub-basin moved into the cautionary subclass. However, by redistributing
withdrawal rates among the extraction wells, it could be possible to meet the water demands and maintain
acceptable salinities over all existing and proposed GWA and DoD wells.
The USGS model does have limits due to uncertainties regarding the actual conditions within the aquifer.
As more data become available for inclusion in the model, the reliability of results can be improved. The
USGS and WERI have identified that the rehabilitation and expansion of the hydrologic data collection
network and monitoring would be necessary to ensure sustainable management of the NGLA (USGS
2013c). Specifically, this would require rehabilitation of existing deep monitoring wells, placement of
additional deep monitoring wells in sub-basins with little or no monitoring coverage, upgrades of
instrumentation, and establishment of a periodic maintenance program (USGS 2013c).
Based on the above, Alternative A would result in short-term, localized significant impacts to the affected
sub-basin within the NGLA but less than significant impacts to the overall NGLA. The significance of
groundwater impacts resulting from implementation of Alternative A would be similar to that associated
with implementing Alternatives B, C, and D. As potential mitigation for the localized significant impact,
DoD would, as appropriate, implement enhanced water conservation measures for the proposed action,
improve existing water systems to reduce system leaks, adjust pumping rates at DoD wells, use existing
wells, and/or increase the use of surface water from Fena Reservoir to reduce withdrawals from the
NGLA.
The DoD is committed to supporting the Guam Water Resources Development Group that has been
involved in the ongoing USGS water study and to regularly meet to manage the aquifer for the good of all
users. To ensure sustainable management of NGLA, DoD supports USGS’s recommendation on
expansion of the hydrologic data collection network and monitoring, including rehabilitation and
expansion of current water-resource monitoring in NGLA, as well as placement of additional deep
monitoring wells to allow monitoring by sub-basins, and identify possible funding solutions and the role
DoD will play in this process.
Therefore, the groundwater model, along with an improved network of wells to monitor groundwater
levels and water quality, would be used to sustainably manage the NGLA. The USGS and WERI would
conduct periodic monitoring of the aquifer groundwater chemistry to optimize the system and adjust
pumping rates if chloride levels show an increase. This would ensure increased pumping does not
adversely affect military or non-military sources of potable water. Monitoring the chloride concentrations
in the sub-basins and maintaining the capability to shift pumping to wells further from impacted subbasins if high chloride concentrations are detected, would reduce potential negative short- and long-term
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impacts on the groundwater resource. This approach would also allow adjustments in pumping to address
changes in precipitation patterns due to climate change or long-term drought.
Summary. Given stormwater runoff protection measures (i.e., implementation of LID and pollution
prevention plans); implementation of water conservation measures; groundwater demand from the NGLA
that would be substantially less than the sustainable yield; improved management of the NGLA through
use of the numerical groundwater model; an updated and expanded monitoring network; and other
potential mitigation measures discussed above, operations associated with Alternative A would result in
less than significant impacts to the overall NGLA and short-term, localized significant but mitigable
impacts to the affected sub-basin within the NGLA.
Nearshore Waters
Under Alternative A, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would ensure that there would be no increase in off-site transport of
stormwater runoff, sediment, or other pollutants for up to the 25-year design storm event. In addition, the
vegetative cover between the housing area and the cliff edge and Haputo Bay would provide additional
buffer and protection from stormwater runoff or sediment reaching Haputo Bay. Therefore, there would
be no direct impacts to nearshore waters from stormwater runoff associated with increased impervious
areas under Alternative A.
Water resources would be impacted by the increased wastewater discharge from the Northern District
WWTP for treatment and disposal of generated wastewater during the operation of cantonment and
family housing at Finegayan. The associated potential impacts and mitigation would be similar to those
described under construction. Refer to construction impacts above for a detailed discussion of WWTP
discharge impacts and mitigation.
Wetlands
No wetlands are located in or near the proposed operational areas under Alternative A. Therefore,
operations associated with Alternative A would result in no impacts to wetlands.
4.1.3
4.1.3.1

Air Quality
Affected Environment

Under Alternative A, the affected environment for Air Quality, including revisions of air quality
regulations and air quality information specific to Guam, is the same as described in Section 3.1.3 of this
SEIS, with further details provided in the 2010 Final EIS (Volume 2, Chapter 5: Air Quality, Section 5.1:
Affected Environment, pages 5-1 to 5-14).
According to the current USEPA designation, Guam is in attainment for all criteria pollutants with the
exception of two areas near power plants that remain in nonattainment for the SO2 NAAQS (see 2010
Final EIS, Volume 2, Chapter 5: Air Quality Section 5.1: Affected Environment, Figure 5.1-1):



Piti - Portion of Guam within a 2.2-mile (3.5-km) radius of the Piti Power Plant.
Tanguisson - Portion of Guam within a 2.2-mile (3.5-km) radius of the Tanguisson Power Plant.

The area covered by Alternative A at Finegayan is outside of these two nonattainment areas.
On-island major stationary sources, as described in the 2010 Final EIS (Volume 2, Chapter 5: Air Quality,
Section 5.1.1.2 Stationary Sources, Page 5-5) continue to be operated under the current Title V permits.
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The air quality ROI in the northern area of the island where Alternative A is located would continue to be
affected by those major stationary source operations.
Major highway traffic along Routes 1, 2, 3, 5, 9, and 15 remains the dominant island-wide source of
mobile source emissions. Route 3 is the closest highway to Finegayan.
As discussed in Section 3.3.3.1, since the publication of the 2010 Final EIS, GEPA, under the Air
Pollution Control Program, has worked closely with businesses and the Guam Legislature to help the
island transition to ultra-low sulfur diesel. Since January 1, 2011, all diesel fuels sold on Guam meet
ultra-low sulfur diesel quality standards.
Air quality conditions at Finegayan are affected predominantly by on-road mobile sources and aircraft
operations around AAFB, with limited exposure to other sources. At Finegayan, the major sources that
the DON is currently permitted to operate, under the Title V permit, include three diesel emergency
generators with a combined capacity of 7.5 MW and two 5.23 million British thermal units per hour
boilers fired using No. 2 oil. However, the two boilers are no longer in operation. Total permitted
emissions for the sources at Finegayan are presented in Table 4.1.3-1.
Table 4.1.3-1. Finegayan—Permitted Emissions
SO2
106.9

CO
43.0

Permitted Annual Emissions (tpy)
PM10
5.9

NOx
187.4

VOC
5.5

Legend: tpy = tons per year; SO2 = sulfur dioxide; CO = carbon monoxide; NOx = nitrogen oxides; PM10 = particulate matter
(<10 microns); VOC = volatile organic compounds.
Source: USEPA 2013.

Major highway traffic along Route 3 remains the dominant source of mobile source emissions for
Alternative A. Sensitive populations in the vicinity of this site are mostly located along major traffic
routes, such as Route 3.
4.1.3.2

Environmental Consequences

Construction
Annual Emissions
Direct emissions for criteria pollutants and CO2 from short-term operation of on-site equipment and
vehicles during construction (2016 through 2022) were estimated based on the acreage of disturbed earth
and the number and type of facilities to be constructed. Given limited preparation activities anticipated in
2016, construction emissions are considered negligible and were not quantified for that year. The shortterm direct emissions would be well below the impact significance criterion of 250 tpy for criteria
pollutants, as shown in Table 4.1.3-2.
Table 4.1.3-2. Finegayan Cantonment/Family Housing Annual Construction Emissions (2015-2022)
Construction
Year
2016
2017
2018
Alternative A
2019
2020
2021
2022

SO2
neg
0.0
0.3
0.6
0.2
0.8
0.2

CO
neg
0.6
20.1
36.5
9.5
45.9
13.6

PM10
neg
0.0
1.2
2.2
0.6
2.8
0.8

Pollutant (tpy)
PM2.5
neg
0.0
1.1
2.0
0.5
2.5
0.7

NOx
neg
0.4
15.6
28.2
7.3
35.5
10.5

VOC
neg
0.1
2.1
3.8
1.0
4.7
1.4

CO2
neg
96.2
3,445.4
6,247.3
1,621.3
7,855.2
2,324.4

Legend: SO2 = sulfur dioxide; CO = carbon monoxide; PM10 = particulate matter (<10 microns); PM2.5= particulate matter (<2.5
microns); NOx= nitrogen oxides; VOC= volatile organic compounds; CO2 = carbon dioxide; neg = negligible.
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On-Site Equipment and Vehicle PM Hot-Spot Analysis
Based on the same construction activity data developed and used for the annual emissions estimates, the
on-site emissions generated over the maximum potential adverse effect month were conservatively
assumed, for modeling purposes, to be both evenly distributed over the construction area and to occur
over the entire year. The housing areas across Route 3 are considered the most sensitive to potential
impacts from the proposed construction activities because of the close proximity to the cantonment
construction sites.
The emission sources analyzed include non-road equipment and trucks. Specific on-site construction
information used to calculate emissions generated from construction activities includes the following:


Number and type of construction equipment to be used.



Fuel type used for the construction equipment (all equipment assumed to be diesel-powered).



Equipment usage rates (hours per day).



Equipment load factors (a percentage of the maximum horse power).



Average speed of all construction equipment and delivery vehicles.



Average vehicle miles traveled on-site by diesel construction equipment.

The on-site non-road equipment and vehicle PM hot-spot impact analysis consisted of the following:


Estimation of PM emissions generated by construction activities and truck trips on a monthly and
annual basis for the entire construction period, and the determination of the emissions in the
maximum potential adverse effect month/year condition to be used for further dispersion
modeling. Detailed construction schedule plan will be available once the project progresses.
Therefore, at this SEIS planning stage, the worst-case short-term (24-hour average) and long-term
(annual average) emissions were evenly distributed over the proposed cantonment activity areas
assuming construction would occur at the same year in those activity areas as shown in
Figure 4.1.3-1.



Estimation of maximum PM concentration levels at sensitive receptor sites located near the
cantonment/housing site to determine whether the PM NAAQS would be exceeded as a result of
construction activity. The PM concentration levels were predicted using the AERMOD dispersion
model in association with the most recent 5-year Guam meteorological data. The same modeling
procedures discussed in the 2010 Final EIS for the stationary source impact modeling were
employed in this analysis. Table 4.1.3-3 shows the predicted total worst-case concentrations for
PM (PM10 and PM2.5) from the contributions of (1) on-site construction activities, and (2)
worst-case off-site location on-road vehicle exhausts evaluated below in addressing potential
MSAT impacts. The total PM levels predicted are well below respective NAAQS, resulting in
less than significant direct, short-term PM impacts during construction years.
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Table 4.1.3-3. Total Construction Period PM Concentrations Finegayan Cantonment/Family Housing
Alternative A
Source Contributions
On-site Construction Activity
Off-site Mobile Source1
Total
NAAQS

24-hr Average PM10
(μg/m3)
1.01
0.47
1.48
150

24-hr Average PM2.5
(μg/m3)
0.60
0.47
1.07
35

Annual Average PM2.5
(μg/m3)
0.02
0.12
0.14
12

Note: 1Based on the worst-case modeling results for total diesel particulate concentrations performed as part of off-site MSAT
analysis.

Off-Site On-Road Vehicle Hot-Spot Analysis for CO
The same CO screening evaluation that was conducted for the 2010 Final EIS was performed on the
65 intersections identified in the project area as the most congested and most affected under this
alternative, including the worst-case scenario (i.e., Alternative D) under the worst-case construction year.
Out of the 65 intersections, six worst-case intersections among those failing the screening were chosen for
detailed analysis due to poor levels of service, high volumes, close proximity to sensitive receptors, and
geographical representation. These six selected intersections are listed below in Table 4.1.3-4.
CO concentration levels were predicted using CAL3QHC in association with the emissions factors
predicted by MOVES. These predicted concentration levels were then added to the background levels to
determine the total hot-spot concentration levels for construction and operation years. Table 4.1.3-4
shows the total concentrations for CO in comparison to the respective NAAQS. The predicted levels are
well below the NAAQS, resulting in less than significant direct short-term CO impacts.
Table 4.1.3-4. Predicted Worst-Case CO Concentrations (ppm)
Site
#
1
2
3
4
5
6

Site Description
Route 3/9/Chalan Santa Anita
Route 1 / Route 3
Route 16 / Route 27
Route 1 / Route 14A
Route 10 / Route 15
Route 1 / Route 2A

Construction
1-hour

8-hour

2.4
3.6
3.0
3.8
2.9
2.5

2.3
3.1
2.7
3.3
2.6
2.4

Operation
1-hour
8-hour

2.3
3.4
3.0
3.7
2.9
3.0

2.2
3.0
2.7
3.2
2.6
2.3

Notes: 1-hour NAAQS = 35 ppm and 8-hour NAAQS = 9 ppm.
Source: GDPW 2013.

Off-Site On-Road Vehicle Hot-Spot Analysis for PM
As discussed in Chapter 3.3, PM hot-spot analysis began with a screening diesel percentage evaluation
per 40 CFR 193. As shown in Table 4.1.3-5, the future worst-case construction year annual average daily
traffic of the roadways within the study area are well below the USEPA defined screening threshold of
125,000 annual average daily traffic and 8% diesel truck traffic, which equates to 10,000 trucks.
Therefore, a further hot-spot dispersion modeling analysis using AERMOD or CAL3QHCR is not
warranted and there would be no PM hot-spot concerns along the affected roadway network. Direct,
short-term impacts would be less than significant.
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Table 4.1.3-5. Annual Average Daily Traffic, Heavy Vehicle Percentages, and Number of Heavy
Vehicles on Roadways within the Study Area
Construction
Route

Route 1
Route 11
Route 1
Route 4
Route 1
Route 8
Route 16
Route 27

Route 1
Route 16
Route 3
Route 1
Chalan
Lujuna
Route 1
Route 9
Route 15
Route 1

Segment
South of
Route 6
West of
Route 1
West of
Route 7
North of
Route 7A
East of
Route 4
West of
Chalan RS
Sanchez
Between 8 and
10A
Between
Route 16 and
Route 1
North of Pale
San Vitores
Road
South of
Route 1
North of
Route 1
East of
Route 28
Between
Route 1 and
Route 15
South of
AAFB
North of
AAFB
South of
Chalan Lujuna
North of
Route 14A

Annual
Average
Daily Traffic

Operation
Number of
Annual
Heavy
Average
Vehicles Daily Traffic

Heavy
Vehicles

Heavy
Vehicles

Number of
Heavy
Vehicles

26,268

2.70%

709

27,167

2.42%

656

4,159

20.82%

866

3,431

13.95%

479

31,363

5.01%

1,571

31,673

3.61%

1,144

22,289

2.09%

466

23,692

2.11%

501

49,650

3.27%

1,624

49,533

2.47%

1,222

27,253

1.33%

362

28,510

1.19%

340

35,494

1.73%

614

32,326

1.72%

556

27,589

1.28%

353

35,985

1.32%

475

54,303

2.96%

1,607

47,664

2.31%

1,101

23,207

2.37%

550

24,355

2.36%

576

27,377

3.85%

1,054

25,781

1.43%

368

35,272

3.18%

1,122

35,958

2.68%

965

7,688

21.62%

1,662

5,092

3.34%

170

24,008

7.78%

1,868

21,179

2.36%

500

13,558

11.68%

1,584

10,774

2.17%

234

7,816

6.65%

520

7,657

2.64%

202

70,263

3.40%

2,389

70,097

2.85%

2,000

Source: GDPW 2013.

Off-Site On-Road Vehicle Hot-Spot Analysis for MSATs
MSATs concentration levels were predicted using CAL3QHC in association with the emissions factors
predicted by MOVES. The screening-level MSAT dispersion modeling analysis was conducted at
sensitive (actual) and sidewalk receptors for 2021 and 2030, which represent the peak construction year
and the design year, respectively. The analysis was conducted for both a 30-year exposure and a longer,
more conservative exposure duration of 70 years for cancer risks.
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Maximum estimated increases in cancer risk at any of the receptors due to the project, as shown in
Table 4.1.3-6, are all less than the threshold criterion of 10 in a million. Therefore, the direct, short-term
impacts of all carcinogenic MSATs are considered acceptable and would be less than significant.
The maximum chronic hazard index at any of the receptors due to project emissions are well below the
target limit of 1, as shown in Table 4.1.3-7. Therefore, the direct, short-term impacts of all noncarcinogenic MSATs are considered acceptable and would be less than significant.
Table 4.1.3-6. Estimated Project Related Impacts Compared to Target Cancer Risk Threshold
30-Year
Estimated Cancer Risk Increase
(x10–6)
Construction
Operation
Sensitive Receptors
Route 3/9/Chalan Santa
Anita
Route 1 / Route 3
Route 16 / Route 27
Route 1 / Route 14A
Route 10 / Route 15
Route 1 / Route 2A
Sidewalk Receptors
Route 3/9/Chalan Santa
Anita
Route 1 / Route 3
Route 16 / Route 27
Route 1 / Route 14A
Route 10 / Route 15
Route 1 / Route 2A

70-Year
Estimated Cancer Risk Increase
(x10–6)
Construction
Operation

0.147

0.023

0.353

0.056

0.032
0.041
0.011
0.002
0.011

0.012
0.006
0.002
0.010
0.001

0.076
0.098
0.026
0.004
0.027

0.028
0.015
0.005
0.023
0.002

0.075

0.037

0.180

0.088

0.035
0.033
0.037
0.070
0.024

0.030
0.007
0.008
0.125
0.003

0.084
0.078
0.089
0.168
0.057

0.071
0.016
0.019
0.300
0.006

Target Cancer
Risk Threshold

101

101

Note: 1Target threshold is 10 excess cancer cases in a million.
Source: GDPW 2013.

Table 4.1.3-7. Estimated Project Related Impacts Compared to Target Hazard Index
Analysis Receptor

Route 3/9/Chalan
Santa Anita
Route 1 / Route 3
Route 16 / Route 27
Route 1 / Route 14A
Route 10 / Route 15
Route 1 / Route 2A

30-Year
Estimated Non-Cancer Chronic
Hazard Index – Sensitive
Receptors
Construction
Operation

30-Year
Estimated Non-Cancer Chronic
Hazard Index – Sidewalk Receptors
Construction

Target Hazard
Index

Operation

.030

0.003

0.015

0.005

.008
.015
.003
.005
.004

0.002
0.001
0.000
0.002
0.000

.012
.013
.011
.018
.007

0.004
0.001
0.001
0.018
0.001

11

Note: 1Target hazard index indicates that exposure is below concentrations associated with adverse effects.
Source: GDPW 2013.

Operation
The hot-spot impact analyses of off-site on-road vehicle CO, PM, and MSATs emissions during
operational years were conducted using the same methods described above for the construction phase year
condition. The analysis results are summarized in Table 4.1.3-4 for CO, Table 4.1.3-5 for PM, and
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Tables 4.1.3-6 and 4.1.3-7 for carcinogenic and non-carcinogenic MSATs, respectively. The long-term,
direct impacts of these pollutants on air quality would be less than significant.
4.1.4
4.1.4.1

Noise
Affected Environment

Aircraft Noise
Airfield operations would not change as a result of implementing the proposed action analyzed in this
SEIS, the 2013 AAFB AICUZ Study (PACAF 2013) noise levels at and in the vicinity of AAFB are used
to characterize the baseline noise environment. Figure 4.1.4-1 shows the 2013 AAFB AICUZ noise
contours for the 60, 65, 70, 75, 80, and 85 dBA DNL contours and Table 4.1.4-1 lists the corresponding
amount of affected area in acres and hectares.
Table 4.1.4-1. 2013 AICUZ Noise Contour Off-Base Acreage
for AAFB and Vicinity
Average Noise Level (DNL)
Outside AAFB
65-70 dBA
70-75 dBA
75-80 dBA
80-85 dBA
>85 dBA
Total

Area Affected (acres [ha])
689 (279)
117 (47)
16 (6.5)
0 (0)
0 (0)
822 (333)

Notes: 1 Acreages and hectares, including totals, may not correspond exactly due to rounding.
2
Only includes acreage onshore over land.

In the vicinity of Finegayan, noise contours caused by AAFB aircraft operations do not extend to
Finegayan and are below 60 dBA. Residents along Route 3 experience aircraft noise of less than 60 dBA
under baseline conditions.
Non-Aircraft Operations
Current operational activities at the Finegayan communication site include the operation and maintenance
of communication equipment, antennae, and infrastructure. An exchange, gas station, and gymnasium are
among the few community service facilities currently on Finegayan. Training at the existing rifle and
pistol small arms range on the west side of Finegayan generates the only appreciable operational noise,
but the range is small and small arms are fired in the opposite direction of the existing receptors along
Route 3. Sensitive receptors can be residences, churches, and schools but near Finegayan all of the
sensitive receptors are residences with the Route 3 frontage.
Traffic
As described in the 2010 Final EIS (Volume 2, Chapter 6: Noise, Section 6.1.2.4: Off-Base Roadways,
pages 6-11 and 6-13 to 6-15), baseline traffic noise along Route 3 was estimated using short- and longterm noise monitoring and noise measurements taken in March 2009. Long-term monitoring determined
the highest noise levels during peak traffic hours (7:00 a.m., 2:00 p.m., and 5:00 p.m.), and short-term
monitoring measured non-peak traffic noise (4:20 p.m.). Existing 1-hour noise levels in Dededo around
Finegayan was measured at 68 dBA Leq(h). Short-term off peak monitoring measured 54.9 dBA. Adjusting
for peak noise would yield a noise level of 55.9 dBA, which would be more representative of the
equivalent noise levels throughout the course of an entire day.
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Environmental Consequences

Construction
As described in Section 2.4.4.1, the cantonment area and family housing proposed for construction at
Alternative A would include various facilities, roadways and infrastructure to support the Marine Corps
relocation to Guam, and associated construction activities would result in noise impacts on the
surrounding environment. In addition, construction activities associated with off-site utilities development
and DoD school expansions would also generate noise. Construction activity noise varies with the types
of equipment used and the duration of use. Heavy equipment and other construction activities generate
noise levels ranging typically from 70 to 90 dBA at a distance of 50 feet (15 m). During facilities
construction, use of heavy equipment commonly occurs sporadically throughout the daytime hours.
This analysis considers both short-term and long-term construction activities. Short-term activities would
be construction near the base boundary specifically affecting the nearest receptors. Long-term would be
generalized construction activities centered in the middle of the area lasting the entire duration of all
construction projects. Generally, heavy equipment would generate the highest noise levels throughout the
construction phase, but the noise would be short-term in nature, and would diminish the farther sensitive
noise receptors are from the construction activity. Construction activities would be spread out for many
years, but individual projects only affect the receptors adjacent to the project and projects located on the
other side of the property would not affect those receptors. From a localized point of view for
construction noise, activities generating noise at a specific receptor would only last a fraction of the total
construction period and still be considered a short-term event of typically less than a year or two for an
individual project. Although some heavy equipment would be used throughout the construction process,
the noisiest heavy equipment would be associated with site preparation up to and including installation of
foundations. The types of equipment necessary for site preparation would be graders, pavers, dump
trucks, and concrete mixers and their use would diminish as construction of the structures begins. Use of
heavy equipment also depends on the construction schedule, and its use would not be permanent. For
noise calculation purposes, it is assumed that 10 pieces of heavy equipment including multiple graders,
excavators, dump trucks and pavers would be used simultaneously at points nearest to the closest
receptors. Using multiple pieces of equipment operating simultaneously in the same locations yields a
maximum potential adverse effect for noise impact assessment. Under normal working conditions,
equipment would be dispersed around the job site, dispersing the noise levels and lessening the off-base
noise levels. Furthermore, the construction schedule for these Roadmap Adjustments would be spread
out. Sequencing work tasks and allowing only one or two pieces of heavy equipment to operate in areas
close to the nearest receptors would result in a reduction of noise impacts.
Receptors that might be affected by Alternative A construction noise would comprise approximately 20
houses along Route 3 across the road from the proposed cantonment/family housing location. According
to the Guam Bureau of Statistics, the average household size in the area is 3.67 people per household
(GBSP 2010), thus it is estimated that about 70-75 people could be affected by implementation of the
proposed action.
Short-term construction noise for this alternative would result from noise-producing activities in the
immediate vicinity of residential receptors along Route 3. The closest proposed construction activity for
this alternative would occur approximately 500 feet (152 m) from the average receptor, with Route 3
frontage and noise levels estimated to be 65.4 dBA Leq. Short-term increases in truck traffic used to
transport materials on- and off-site would also produce noise disturbance of approximately 65 to 70 dBA
Leq within and near the construction corridors. Again, this would produce short-term, localized noise for
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brief periods, but it would not create any permanent, adverse direct or indirect noise impacts to human
health or the local environment.
Under this proposed action, construction activity would occur over a longer duration compared to the
more compressed construction schedule described in the 2010 Final EIS. Although the overall
construction schedule would occur over approximately a ten-year span, individual receptors along Route
3 would not experience high levels of construction activity adjacent to the property boundary throughout
the entire construction period. Given the short-term nature of construction work and lower intensity of the
proposed construction activity spread over time, minimal to negligible direct impacts from construction
noise are expected to result. In addition, direct short-term noise impacts would be less than significant
because none of the houses along Route 3 would be close enough to experience noise exposure exceeding
75 dBA per USEPA guidelines (USEPA 1974).
Long-term construction noise impacts would result from noise generated throughout the entire duration of
construction. For Alternative A, three different locations are analyzed: residences along Route 3, the
center of the cantonment area, and the center of the family housing area. From the perspective of an
individual receptor along Route 3, noise levels above 65 dBA would be considered incompatible for longterm land-use noise exposure. Given the equipment list previously evaluated, construction activity would
need to be within 525 feet (160 m) of the receptor to generate noise levels above the 65 dBA FICUN
threshold. This level is also considered the limit for annoyance. The impacted area at this distance
comprises a very small percentage (<1%) of the total construction area, and would actually be considered
short-term noise exposure because it would not remain at a consistent level for the entire ten-year period.
Therefore, from this perspective, direct, long-term noise impacts from construction within the 525 feet
zone (160 m) would less than significant.
Long-term construction noise impacts can also be addressed by modeling noise levels at the center of the
cantonment area. In this scenario, construction noise represents a concentrated noise source that generates
an average noise level throughout the 10-year construction period. In this case, the distance to the edge of
the boundary is 2,500 feet (762 m), and if the amount of noise-generating construction equipment doubled
in number, noise levels would be 54.5 dBA. This level is well below the FICUN level and meets the
USEPA goal for an outdoor noise level of 55 dBA. Long-term direct and indirect noise impacts would be
less than significant.
Another noise assessment perspective involves estimating noise from the center of the family housing
area. In this case, the center of construction would be 3,500 feet (1,166 m) and the noise level would be
51.5 dBA and below the FICUN level and the USEPA goal for outdoor areas. Direct and indirect longterm noise impacts from construction activities for family housing would be less than significant.
Construction activities common to all alternatives also include off-site utilities and school expansions.
Off-site utility construction would cause elevated noise levels but would be localized only in the
immediate area of construction and would only affect receptors for a short time. The DoDEA High
School expansion project would not be adjacent to any sensitive receptors and would not generate any
noise impacts. The Andersen Middle School expansion and/or the elementary school construction would
occur on-base and not cause construction noise impacts to off-base receptors. Andersen Middle School
lies between the 65-70 dBA DNL AAFB aircraft noise contours. The design and construction of the
Andersen Middle School expansion would be in accordance with the applicable noise reduction standards
outlined in the American National Standards Institute, Acoustical Performance Criteria, Design
Requirements, and Guidelines for Schools (American National Standards Institute 2009). The noise level
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reduction characteristics of the existing portion of the school would be determined and retrofitted as
necessary to meet the standards.
Consequently, potential direct and indirect short-term noise impacts under Alternative A for construction
activities at Finegayan and construction activities for facilities common to all alternatives would be less
than significant because increased noise levels would be short-term and would be below USEPA
guidelines of 75 dBA Leq.
Operation
After all construction has been completed, the long-term noise generating activities at Finegayan would
be primarily due to traffic. Traffic noise along Route 3 would increase but would be less than the levels
described in the 2010 Final EIS (Volume 6, Chapter 8: Noise, Section 8.2.6: Off-Base Roadways, pages
8-14 to 8-15 and Volume 9, Appendix G: Chapter 6: Noise, Guam Community Build-up Figures, pages 1
to 10). Traffic noise under this alternative was estimated by comparing the increase of traffic relative to
baseline for the 2010 Final EIS qualitatively and the increase of traffic due to this alternative. Using these
comparisons and knowing the modeled noise levels from the 2010 Final EIS, the long-term, operational
noise levels for implementation of Alternative A can be inferred. The highest noise levels along Route 3
determined in the 2010 Final EIS were 66 dBA at the nearest residences on Route 3 south of Route 28 to
the intersection of Route 1. Traffic levels along that stretch of Route 3 and portions of Route 1 would be
LOS “F”, and compared to traffic along the same area under this alternative, the LOS would also be “F”,
indicating the road is beyond full capacity. Although the overall population increase would be less than
predicted under the 2010 Final EIS, traffic noise would not appreciably change from the 2010 Final EIS
because the road would be at full capacity (FHWA 2013). There would be no appreciable change in noise
levels because an LOS of “F” is stop-and-go traffic indicative of heavy traffic. The noise levels would not
change, just the duration of the levels. There would be less of an increase of population; therefore, the
time of stop-and-go traffic would be less than the full buildup described in the 2010 Final EIS. However,
GDPW transportation noise standards of 67 dBA would not be exceeded. There would be no new flying
or range operations (and associated noise generation) at Finegayan, and long-term operation of
Alternative A would not include industrial-type activities. Noise would be similar to an office park and
residential setting. Consequently, direct and indirect long-term noise impacts at Finegayan would be less
than significant.
4.1.5
4.1.5.1

Airspace
Affected Environment

Airspace that would be impacted by the proposed action would be the same as described in the 2010 Final
EIS. As indicated in Section 3.1.5 of this SEIS, designated airspace is associated with Guam International
Airport and AAFB. Characteristics of the airspace have not changed since the 2010 Final EIS. Operations
and functions associated with the cantonment/family housing facilities would consist of support,
maintenance/storage, housing, and non-live fire training functions (see Section 2.2.1). No construction or
operation activities would require changes to airspace. Therefore, the affected environment for airspace is
only discussed in the context of the LFTRC components of the proposed action as provided in Chapter 5
of this SEIS.
4.1.5.2

Environmental Consequences

As discussed above, there would be no construction or operation activities requiring changes to airspace.
Therefore, there would be no direct or indirect short- or long-term impacts on airspace from this
component of the proposed action.
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Land and Submerged Land Use
Affected Environment

The affected environment for land use associated with Alternative A is consistent with the affected
environment description in the 2010 Final EIS (Volume 2, Chapter 8: Land and Submerged Land Use,
Section 8.1: Affected Environment, pages 8-25 to 8-27), which is summarized below for reference. The
proposed reduction in the number of relocating Marines and dependents under the proposed action does
not alter the description of the affected environment for land use.
Figure 4.1.6-1 shows the lands and submerged lands, the area at Finegayan available for development,
and the surrounding land use classifications on an aerial image. The land and submerged lands associated
with the parcel are federally owned. Federal submerged lands extend the length of the Finegayan
coastline. The parcel is bounded on the north by federally owned AAFB and private land along the coast.
Route 3 and private lands are located to the east.
Finegayan is used primarily for communications functions. Other facilities include community support,
administrative functions, and training. Training activities include existing rifle and pistol small arms
range training that generates SDZs extending into the Philippine Sea. Public access to the submerged land
areas within the SDZs is restricted during training exercises for safety reasons. Beach landings occur at
Haputo Beach. Haputo ERA is located along the coast and the Overlay Refuge encompasses a large
portion of the site. The potential impacts to these natural resource areas are addressed in Section 4.1.8,
Terrestrial Biological Resources. Recreational uses of the land and submerged land are addressed Section
4.1.7, Recreational Resources.
Potts Junction is included in the proposed cantonment development area. The parcel is vacant federally
owned DoD land located east of Route 3 near the intersection of Route 3 and Route 9. The adjacent
existing and proposed land uses are residential.
NWF is adjacent to and north of Finegayan and the area adjacent to Finegayan is vacant open space
(Figure 4.1.6-1). There is private land north of Finegayan on the coastline that is planned Park/Open
Space. Important farmland is identified on the private land but it is not currently cultivated. Residential is
the predominant current and planned land use east of Route 3. Village Center is the planned land use for
areas east of the southern end of Finegayan and Route 3. The former FAA parcel and the Dos Amantes
Hotel/Resort planned land use area are located adjacent to and south of the parcel.
4.1.6.2

Environmental Consequences

Land use impacts are addressed in this section. Land ownership impacts are addressed in Section 4.1.15,
Socioeconomics and General Services.
Construction
As previously discussed in Section 3.6.3.1, Methodology, all changes in land use are considered longterm operational impacts. Therefore, there is no construction-phase analysis for this resource under any of
the alternatives assessed in this SEIS as no impact was identified.
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Operation
The proposed action is generally restricted to Finegayan (see Figure 2.4-4 in Chapter 2 of this SEIS).
However, there are off-base improvements (utilities and education facilities), some of which are specific
to this alternative and some of which are common to all cantonment/family housing alternatives. All the
alternatives would require expansion of DoDEA High School and the Finegayan alternative would also
expand the Andersen Middle School. The schools are located on federal land and would be compatible
with adjacent community support facilities on the installation and residential land uses in the surrounding
communities. There would be no land use impacts on the surrounding communities.
No submerged lands would be affected by the proposed action.
All cantonment alternatives require water well development on AAFB. The affected environment and
environmental consequences are described in Section 4.3.6 of this SEIS. The off-base utility
improvements specific to this alternative (see Figure 2.4-5 in Chapter 2 of this SEIS) would be placed
underground along existing roadways or within existing utility easements along Routes 3, 3A and 9. The
off-base utility improvements common to all cantonment/family housing alternatives utility
improvements would also be aligned along existing roadways (Routes 1, 3, and 9) (see Figure 2.4-12 in
Chapter 2 of this SEIS). There would be no impact on land use resulting from the off-base utility
improvements. However, additional inter-base IT/COMM connectivity would be required as described in
Chapter 2. This includes the connection between AAFB and the existing Tata Cable landing facility in
southern Guam, which would require new rights-of-way along some southern roads and the access road to
the Tata facility.
The proposed family housing facilities would be located in the southern portion of the parcel and
cantonment land uses would be central to north of the parcel.
There would be no change to the existing communications mission at Finegayan under the proposed
action. Prior to the proposed military relocation, no long-term use was identified for the noncommunications facilities at Finegayan. The buildings that cannot be reused in the redevelopment would
be demolished. Open space would be incorporated into the cantonment/family housing plan but there
would be less open space than currently exists at Finegayan, resulting in a less than significant long-term
land use impact on the nearby communities beyond installation boundaries. The maximum height of the
cantonment buildings would be six stories and the housing would be a maximum of two stories. All
development is set back from the perimeter fencing, creating a buffer of vacant land. Redevelopment of
the area as a cantonment area for the Marine Corps would be compatible with historical and current DON
use.
The proposed land uses on the Finegayan and Potts Junction parcels would be compatible with existing
and planned future adjacent land uses. Residential and Village Center land uses are planned on adjacent
properties east of Route 3 and Finegayan, and Resort/Hotel land use is planned south of the parcel.
Residential land uses are planned adjacent to Potts Junction. There would be no new access restrictions
imposed on the public.
Because there would be no compatibility issues with current or planned land use, no new restrictions on
public access to land or submerged land, and no change to an existing land use that is valued by the
community, no impacts resulting from implementation of Alternative A were identified.
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Recreational Resources
Affected Environment

Recreational resources at Finegayan are located primarily along the coastal area of the property and
centered on the Haputo ERA. A list of recreational resources at Finegayan is provided in the 2010 Final
EIS (Volume 2, Chapter 9, Recreational Resources, Section 9.1.2.2: pages 9-3 to 9-4). Comprehensive
descriptions of recreational resources at or near Finegayan are also provided in the 2010 Final EIS
(Volume 9, Appendix G, Chapter 1: Recreational Resources, Section 1.2.2: Finegayan and Section 1.2.3:
Non-DoD Lands, pages G-1-2 to G-1-5).
Use of the recreational resources located at Finegayan are subject to the same access requirements as
other on-base facilities; therefore, only installation personnel and guests are able to use the recreational
resources at Finegayan. Recreational resources in the Finegayan area include hiking trails, fishing,
swimming, snorkeling, and scuba diving (Lotz 2004). Offshore recreational uses in the area are open to
the public. Currently, the area immediately north of Finegayan on AAFB is the only hunting area open on
federal property on Guam and is limited to archery hunting only (JRM 2013). Table 4.1.7-1 identifies the
recreational resources near Alternative A.
Table 4.1.7-1. Recreational Resources within the Vicinity of Alternative A
Recreational Resource

Public Access (Current Status – Future access may change under the
2011 PA with JRM as part of the 2010 Final EIS)

Trails
Haputo Trail, Double Reef Beach Trail
Dive Spots
Double Reef
Shark’s Hole
Beaches and Parks
Guam NWR Overlay

Installation personnel and guests only
Open to public via sea access
Open to public via sea access and Tanguisson Beach
Installation personnel and guests only

Source: DON 2010.

4.1.7.2

Environmental Consequences

Construction
The construction period pace is expected to be gradual. The construction workforce would arrive
gradually, as needed, for the phased construction activities. The short-term increase of constructionrelated vehicles on roads may cause delays to persons accessing recreational areas. The staged
construction equipment would not obstruct access to, or the use of, recreational resources, but may result
in inconveniences directly to resource seekers (i.e., potential detours to be made, longer waits, and other
similar nuisances). As discussed in Section 4.1.15.2, there would be a maximum estimated population
increase of 1,082 persons from the off-island workers and their families. This surge in population may
lead to a reduction of recreational opportunities at existing facilities as more users would compete for
recreational use (e.g., competing for picnic shelters). This competition for resources would likely be
worse during weekends, holidays, and the months of July through March, which experience heavier
tourist traffic. The general wear and tear of the available amenities would likely be accelerated due to the
presence of additional users. However, the construction of Alternative A would not substantially reduce
recreational opportunities, cause substantial conflicts between recreational users, or cause substantial
deterioration of recreational resources. The road to Haputo and Double Reef trailheads would remain
open during construction. Therefore, less than significant direct, short-term impacts to recreational
resources would be anticipated.
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Operation
The impacts to recreational resources would be substantially less than the significant impacts discussed in
the 2010 Final EIS (Volume 2, Chapter 9: Recreational Resources, Section 9.2.2.1: Alternative 1, North,
pages 9-21 to 9-22), due to the smaller number of the Marines and dependents arriving on Guam. The rate
of usage and wear and tear (deterioration) of the recreational resources would be lower than previously
analyzed due to a lower number of users. Public access to recreational resources on DoD lands on Guam
may be affected by development of a Joint Region Marianas Access Plan, which was a commitment in the
2011 PA.
It is important to note that recreation is not the primary function of an ERA. One of the management
objectives of the ERA management plan (contained in the INRMP) is to fence the eastern boundary of the
reserve to prevent unauthorized activities, as well as prevent Philippine deer and feral pigs from accessing
the reserve area. Some direct impact to existing recreational resources would still be anticipated due to the
long-term increased population of Marines and their dependents on Guam. However, managing access to
the ERA may minimize potential impacts from the increase in potential users and unauthorized activities
(e.g., camping and fires). Operations-phase implementation of this alternative would result in a less than
significant direct, long-term impact for the same reasons described above for construction.
Since Alternative A does not have significant impacts to recreational resources, the magnitude of
recreational impacts would be less than Alternative D, which has potentially significant impacts.
4.1.8
4.1.8.1

Terrestrial Biological Resources
Affected Environment

The affected environment for terrestrial biological resources associated with Alternative A is consistent
with the affected environment description in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial
Biological Resources, Section 10.1.3.2: Finegayan, pages 10-34 to 10-39), and is summarized below for
reference. This description of the affected environment is supplemented and updated with new
information regarding biological surveys within the project areas conducted after the 2010 Final EIS. The
proposed reduction in the number of relocating Marines and dependents under the 2012 Roadmap
Adjustments does not alter the description of the affected environment for terrestrial biological resources,
but it would reduce some potential impacts to terrestrial biological resources as described in the analysis
of environmental consequences for Alternative A below. In addition, the biological resources affected
environment described in this section includes areas associated with the development of infrastructure
common to all alternatives (e.g., off-site utilities).
Vegetation Communities
Vegetation communities associated with Alternative A are the same as described in the 2010 Final EIS
(Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.3.2: Finegayan, pages 10-34 to 1035). The vegetation types within Finegayan are shown in Figure 4.1.8-1. Vegetation communities in other
areas required to support the proposed cantonment/family housing (i.e., utility corridors within AAFB)
are shown in Figure 4.1.8-2. The mapped community types in these areas have not changed since the
2010 Final EIS. Utility corridors shown on Figures 4.1.8-2, 2.3-5, and 2.3-12 follow roadways, are in
high-use areas on developed land, or are in areas with small amounts of herbaceous-scrub vegetation.
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Terrestrial Conservation Areas
Overlay Refuge. Currently, 21,690 acres (8,778 ha) is Overlay Refuge on lands administered by the DoD
on Guam. The Overlay Refuge encompasses lands identified in the initial recovery plans as essential
habitat for the recovery of the Mariana fruit bat, Guam Micronesian kingfisher, Mariana crow, and Guam
rail. However, only the Mariana fruit bat still occurs in the wild on Guam. Additional information on
Overlay Refuge lands is provided in Section 3.8.1.2 of this SEIS and the 2010 Final EIS (Volume 2,
Chapter 10: Terrestrial Biological Resources, Section 10.1.1.3: Special-Status Species, pages 10-8 to
10-9). All of the undeveloped area of Finegayan is within the established Overlay Refuge (Figure 4.1.83).
Haputo ERA. Based on the 1983 EIS for the construction of an ammunition wharf at Adotgan Point in
Outer Apra, a Memorandum of Understanding between the Navy and GovGuam identified several
mitigation measures that would be taken to minimize adverse impacts to the environment, including
establishment of an ERA at Haputo Point. The Chief of Naval Operations (CNO) established the Haputo
ERA in 1984 (Figure 4.1.8-3). The ERA was established following a watershed approach, which included
a terrestrial unit and a marine unit. An ERA is an area dedicated primarily or exclusively to preserving
examples of ecosystems and genetic diversity while providing opportunities for scientific research and
education. Limited, low-impact recreational opportunities are permitted provided they do not result in
adverse changes to the ecological characteristics to the ERA and are consistent with JRM policies.
Permitted recreational activities are primarily beach activities including beach combing, swimming,
snorkeling, and scuba diving (NAVFAC Marianas 2010).
Wildlife – Native Species
The 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.3.1: Andersen
AFB, pages 10-22 to 10-24) provides information about native and non-native wildlife species present at
Finegayan and AAFB. Additional information from biological resources surveys conducted after the 2010
Final EIS is summarized below.
During detailed surveys of migratory birds within open habitats on AAFB in 2011, 997 individuals of 9
species were observed (NAVFAC Marianas 2013b). Six species were identified in short-grass habitat
with Pacific golden plover being the most commonly observed followed by the ruddy turnstone. Other
species observed included wood sandpiper, wandering tattler, gray-tailed tattler, sharp-tailed sandpiper,
Pacific reef heron, whimbrel, and ruff. Other native bird species observed on AAFB in past studies, as
described in the 2010 Final EIS, include yellow bittern, fairy tern, barn swallow, and fork-tailed swift.
The primary non-native species of concern within the project areas are the brown treesnake, Philippine
deer, and feral pig. The brown treesnake has had a profound effect on the native animal populations in
Guam, and is widely regarded as being responsible for extirpating or limiting many bird species on Guam
(Fritts and Rodda 1998). Deer grazing on native tree seedlings adversely affects native tree and forest
regeneration, potentially leading to increased erosion. Pigs dig up soil while foraging and wallowing,
which also causes erosion and creates openings for non-native invasive plants. There have been no
additional data regarding non-native species at Finegayan and AAFB since the 2010 Final EIS.

4-40

Legend

USGS Brown Treesnake
Research Exclosure
Philippine
Sea
! ! !! !

! ! !

!! ! !! !

! ! !

NWF

Area 50

Cantonment/Housing Alternative Impacted Area

DoD Lands

Overlay Refuge

Alternative A

Critical Habitat Area

Alternative C

Haputo ERA

Alternative C Utilities

Guam NWR

Alternative B

Pati Point Natural Area

Alternative A & B Utilities

Anao Conservation Area (GovGuam)

All Alternative Utilities

Conservation Areas from Previous
ESA Consultations with USFWS

Ungulate Exclosure Fencing Contracted
Project (Previous Air Force Mitigation)

3A
!
"

Habitat
Management
Unit (HMU)

Pacific Ocean

4-41

Finegayan
Potts
Junction

AAFB

Area of Detail
on Guam

9
!
"

Philippine Sea

3
!
"

South Finegayan
Sources: JRM 2013; USFWS 2006a, 2006b

0
0

0.5
0.5

1

1

Mile
Kilometer

Pacific O cean

Anao Conservation
Area (GovGuam)

Figure 4.1.8-3
Terrestrial Conservation Areas - Finegayan, South Finegayan, and AAFB Cantonment/Housing Alternatives

1 " = 18 Miles

¤

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

Special-Status Species: Federal ESA-Listed and Candidate Species
One ESA-listed species (Mariana fruit bat) and one candidate species (Mariana eight-spot butterfly) occur
within Finegayan and the support areas in south-central AAFB (Table 4.1.8-1 and Figures 4.1.8-4 and
4.1.8-5). Although “suitable habitat” for special-status species is present within the Alternative A project
area, the brown treesnake, the primary factor in the extirpation of special-status species on Guam and one
of the largest obstacles to achieving recovery of special-status species, are still considered abundant and
widespread on Guam. Until brown treesnakes are suppressed or removed from at least targeted areas on
Guam, the habitat is not in a suitable condition to support the survival of special-status species (e.g.,
Guam Micronesian kingfisher, Guam rail, Mariana crow) due to current snake abundance on Guam
(USFWS 2010a).
Table 4.1.8-1. Distribution of Special-Status Species at Finegayan, South Finegayan, and AAFB Support
Areas under Alternatives A and B
Status
ESA(d)
Guam(j)

Name

Known
to Occur†

Habitat

Comments*†

Mammals
Fin: Y
Mariana fruit
bat(a, c, m, t, u, v, bb)

T

E

Limestone forest,
coastal forest, and
coconut
plantations.

S Fin: N
AAFB: Y

Although observed within the adjacent HMU,
last observations at Finegayan were in 2008;
no known colonial roost sites; recovery
habitat present.
No known records due to developed nature of
parcel; recovery habitat present.
Few individuals occur throughout AAFB; no
known colonial roost sites; recovery habitat
present.

Birds
Mariana swiftlet

Mariana crow

(a, m)

(w, bb)

E

E

E

E

Guam rail(y, bb)

E

E

Guam Micronesian
kingfisher(x, bb)

E

E

Micronesian
starling(a, m, aa)

White-throated
ground dove(m, n)

-

-

E

E

Limestone cliffs
with caves for
roosting & nesting;
forages over forest
and grasslands.
All forests with a
preference for
native limestone
forest.
Secondary habitats,
some use of
savanna and
limestone forests.
Forest and scrub
with a preference
for native
limestone forest.
All habitats but
higher density in
forests.
Prefers native
limestone and
ravine forests.
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Fin: N
S Fin: N

NR

AAFB: N

NR; one nest/roost cave at Ritidian Point that
was abandoned in late 1970s.

Fin: N
S Fin: N
AAFB: N

Extirpated from Guam – last seen on
Finegayan in the 1990s and on AAFB in
2012; recovery habitat present on Finegayan,
South Finegayan, and AAFB.

Fin: N
S Fin: N

Extirpated from the wild on Guam by 1985;
recovery habitat present on Finegayan, South
Finegayan, and AAFB.

Fin: N
S Fin: N

Extirpated from the wild on Guam by 1988;
recovery habitat present on Finegayan, South
Finegayan, and AAFB.

Fin: Y
S Fin: Y
AAFB: Y

Infrequent observations near the main gate of
Finegayan.
Present in the AAFB family housing area and
occasionally throughout AAFB.

Fin: N
S Fin: N

NR

AAFB: N

Rare observations within MSA and
southeastern corner of AAFB.

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

Table 4.1.8-1. Distribution of Special-Status Species at Finegayan, South Finegayan, and AAFB Support
Areas under Alternatives A and B
Name

Status
ESA(d)
Guam(j)

Known
to Occur†

Habitat

Comments*†

Reptiles
Green sea turtle
Hawksbill sea
turtle(a, m, p)

T
E

T
E

Suitable beaches
for basking or
nesting.

Fin: N

Haputo Beach: no known nesting (2 false
crawls observed in 2008); no nesting
observed during 2010-2012 surveys.

S Fin: N
AAFB: N

Only occur on Haputo and Tarague beaches.

Fin: Y
Moth skink(j, k, l, m)

-

E

Forest areas with
large tree trunks.

S Fin: N
AAFB: Y

Pacific slender-toed
gecko(j, k, l, m)

-

Fin: Y
S Fin: N
AAFB: Y

E

Forest edge.

-

Intact limestone
forest with host
species.

Reported in the early 1990s at Haputo Beach
area; detected in 2008 and 2011 in
northeastern corner.
Not observed during 2010 and 2012 surveys.
Reported in 2009 at one location in proposed
utilities area.
Observed in 2009 in northeastern area.
NR during 2010 and 2012 surveys.
Observed in the HMU.

Invertebrates
Fin: Y
Mariana eight-spot
butterfly(k, h, m, o, s)

Mariana wandering
butterfly(o, z)

Guam
tree snail(a, e, i, o)

C

C

C

-

Larvae feed on one
known host plant
species found in
native limestone
forest habitat.

E

Cool shaded
forested areas with
high humidity.

S Fin: N
AAFB: Y

Fin: N
S Fin: N
AAFB: N

Fin: N
S Fin: N
AAFB: N

Humped
tree snail(a, f, i, m, o)

C

E

Cool shaded
forested areas with
high humidity.

Fin: N
S Fin: N
AAFB: N

Fragile
tree snail(a, g, i, m, o)

C

E

Cool shaded
forested areas with
high humidity.

Fin: N
S Fin: N
AAFB: N

Host plants, eggs and larvae in Haputo ERA.
Individuals and host plants not observed
during 2010, 2012, and 2013 surveys.
Host plants, eggs and larvae in Tarague
Basin.
Has not been seen on Guam since 1979 and
considered extirpated; single remaining
population occurs on Rota, CNMI; host
plants observed within impacted areas of
Finegayan, South Finegayan, and AAFB.
Reported in 1989, 2007, and 2013 at Haputo
ERA.
NR during 2010 and 2013 surveys – suitable
habitat not present.
NR during 2013 surveys.
Reported in 1989, 2007, and 2013 at Haputo
ERA.
NR during 2010 and 2013 surveys – suitable
habitat not present.
NR during 2013 surveys.
Reported in 1989, 2007, and 2013 at Haputo
ERA.
NR during 2010 and 2013 surveys – suitable
habitat not present.
NR during 2013 surveys.

Plants
Fin: N
Serianthes
tree(a, c, m, r, s, bb)

E

E

Limestone and
ravine forests.

S Fin: N
AAFB: N
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NR during 2010 and 2012 surveys; recovery
habitat present.
NR during 2010 and 2012 surveys – recovery
habitat not present.
NR during 2010 and 2012 surveys; recovery
habitat present; individual trees only occur at
AAFB at NWF and Tarague Basin.
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Table 4.1.8-1. Distribution of Special-Status Species at Finegayan, South Finegayan, and AAFB Support
Areas under Alternatives A and B
Name
(a, b, m, s)

Heritiera tree

Tabernaemontana
rotensis(l, m, q, s)

Cycas
micronesica(k, l, m, s)

Status
ESA(d)
Guam(j)
-

-

E

SOGCN

Known
to Occur†
Fin: N

Habitat
Limestone cliffs
and plateaus.

Limestone forest.

S Fin: N
AAFB: N
Fin: N
S Fin: N
AAFB: Y

-

SOGCN

Limestone forest,
ravine forest, and
savanna summits.

Fin: N
S Fin: N
AAFB: N

Comments*†
NR during 2010 and 2012 surveys.
NR during 2010 and 2012 surveys – suitable
habitat not present.
NR during 2010 and 2012 surveys.
NR during 2010 and 2012 surveys.
Large numbers observed in 2007 in central
and southeastern areas.
NR during 2010 and 2012 surveys.
NR during 2010 and 2012 surveys – suitable
habitat not present.
NR during 2010 and 2012 surveys.

Legend: C = candidate, E = endangered, N = no, NR = not reported within impacted areas, T = threatened, Y = yes.
†Occurrence within Finegayan (Fin), South Finegayan (S Fin) or AAFB cantonment/family housing or utility impacted areas.
Sources: (a)Wiles et al. 1995; (b)GDAWR 2006; (c)USFWS 2010a; (d) USFWS 2011; (e) USFWS 2012a; (f) USFWS 2012b; (g) USFWS
2012c; (h) USFWS 2012d; (i)Smith et al. 2008; (j)GovGuam 2009; (k)NAVFAC Pacific 2010a, (l)NAVFAC Pacific 2010b; (m)JRM
2013; (n)NAVFAC Marianas 2013b; (o)UoG 2014; (p)Grimm and Farley 2008; (q)UoG 2007; (r)USFWS 1994; (s)NAVFAC Pacific
2013a, b; (t)AAFB 2008a; (u)JRM et al. 2012a; (v)JRM et al. 2012b; (w)USFWS 2005; (x)USFWS 2008; (y)USFWS 2009b,
BirdLife International 2013; (z)USFWS 2012e; (aa)Personal communication from J. Farley, NAVFAC Marianas, to R. Spaulding,
Cardno TEC, regarding Micronesian starling observations at NCTS Finegayan during December 2010 Christmas Bird Count, 26
February 2014; (bb)USFWS 2010b.

A brief summary of each species is provided below, including new information about each species within
the project area since the completion of the 2010 Final EIS. Further information is provided in the 2010
Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.3.1: Andersen AFB,
pages 10-24 to 10-33 and Section 10.1.3.2: pages 36-39).
Mariana Fruit Bat. Mariana fruit bat population estimates on Guam in 2006 indicated fewer than 100
individuals (Janeke 2006). In 2009, the number of fruit bats on Guam was estimated to be less than 50
individuals (USFWS 2009a). Of the estimated 6,610-6,930 total Mariana fruit bat individuals, fewer than
20 occur on Guam, with the remaining occurring within the CNMI (USFWS 2010a). The low and
declining number of bats on Guam are threatened by habitat loss and degradation of native forests,
hunting, and brown treesnake predation on non-volant juveniles (USFWS 2009a).
Extensive surveys conducted throughout AAFB between December 2010 and December 2011 resulted in
a conservative estimate of approximately 25 fruit bats (JRM et al. 2012a). Only 50 detections of
individual bats were recorded during 84 station count surveys from March through September 2012, and
no active fruit bat aggregation or colony site was discovered (JRM et al. 2012b). It is likely that a small
number of solitary-roosting fruit bats also occur on Navy lands (e.g., NAVMAG). Solitary individuals
can move to and from roosting and foraging areas during the year. Due to the protected environment of
AAFB, the majority of fruit bats remaining on Guam reside on AAFB (USFWS 2010a; Dr. A. Brooke,
Natural Resources Program Manager, NAVFAC Marianas, personal communication, 2013).
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Recent observations were of single flying and (in a few cases) roosting fruit bats and were most
commonly observed in three general regions on AAFB as shown in Figure 4.1.8-5: the cliffline extending
from above the Combat Arms Training and Maintenance (CATM) Range east to Pati Point; in or near the
Munitions Storage Area (MSA); and in the vicinity of the Habitat Management Unit (HMU) (JRM et al.
2012a). High and medium priority fruit bat roosting habitat as defined in the AAFB Mariana Fruit Bat
Management Plan are depicted in Figure 4.1.8-5. These areas were identified based on historical colony
roost locations and current habitat conditions on AAFB (AAFB 2008a).
The Haputo ERA contains some of the best remaining fruit bat habitat (primary and secondary limestone
forest) on DON-managed lands (NAVFAC Marianas 2010; JRM 2013). As fruit bats are known to travel
6-7.5 miles (10-12 km) to reach forage areas (USFWS 1990), it is expected that fruit bats from AAFB
may occasionally use Finegayan, primarily forested areas adjacent to the Haputo ERA, for foraging, and
possibly roosting. In 2008, during 10 observation days, one sighting was reported in the Haputo ERA and
one in the northeastern portion of Finegayan (Figure 4.1.8-4) (Brooke 2008). There are no known colonial
roost areas at Finegayan.
Fruit bat recovery habitat was described by the USFWS in the BO for the Guam and CNMI Military
Relocation (USFWS 2010a) and includes the following vegetation communities (based on vegetation
mapping by the USFS [2006]) for foraging, roosting, and breeding: primary and secondary limestone
forest, coconut plantation, ravine forest, and groves of ironwood. Fruit bat recovery habitat is found
within proposed project impacted areas on Finegayan and in support areas on AAFB and adjacent lands
(see Figure 3.8.3-1).
Mariana Swiftlet. Although Finegayan and AAFB contain potentially suitable swiftlet foraging habitat,
the only known occupied nest/roost caves on Guam are located on the NAVMAG more than 20 miles (32
km) south of Finegayan and AAFB. A previously used Mariana swiftlet nest/roost cave is known from
Ritidian Point approximately 3 miles (4.8 km) north of the proposed Finegayan and AAFB support areas;
this cave was abandoned by the late 1970s (USFWS 1991). Given that swiftlets forage within 1-3 miles
(1.5-5 km) of their nest/roost caves (Jenkins 1983), it is highly unlikely that individuals from the only
known population on Guam 20 miles (32 km) away would occur within Finegayan or AAFB. Therefore,
as the Mariana swiftlet is not found within the impacted areas of Alternative A, this species is not
addressed further.
Mariana Crow. The Mariana crow was last observed on Finegayan in the 1990s (USFWS 2005). Since
2009, the population on Guam consisted only of two males on AAFB, occurring primarily within the
MSA (USFWS 2009c). However, as of 2012, the Mariana crow is considered extirpated in the wild on
Guam (Personal communication via letter from USFWS, Pacific Islands Fish and Wildlife Office,
Honolulu, HI regarding the DON NOI for Proposed Placement of LFTRC on Guam NWR; December 7,
2012). The closest population of crows is on the island of Rota, approximately 56 miles (90 km) north of
Guam. Crows in northern Guam used primary limestone forest for nesting, with nests exclusively in
native trees. They have been observed foraging in both primary and secondary limestone forests and
tangantangan (USFWS 2005). Crow recovery habitat is found within proposed project impacted areas on
Finegayan and in support areas on AAFB and adjacent lands (see Figure 3.8.3-1).
Guam Rail. The Guam rail has been extirpated in the wild on Guam since 1985 and exists primarily in
captivity on Guam and in mainland zoos. Experimental populations of Guam rails were introduced onto
Rota, CNMI in 1989 and onto Cocos Island, off the southern coast of Guam, in 2011 (USFWS 2009b;
BirdLife International 2013). The Guam rail prefers edge habitats, especially grassy or secondary
vegetation areas which provide good cover; mature forest is deemed only marginal for the Guam rail
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(USFWS 2009b). Rail recovery habitat within the proposed impacted areas at Finegayan and the AAFB
support areas includes secondary limestone forest, herbaceous scrub, coconut forest, and tangantangan
(see Figure 3.8.3-2).
Guam Micronesian Kingfisher. The Guam Micronesian kingfisher was extirpated in the wild by 1988 and
is now found only in captivity on Guam and at mainland zoos (USFWS 2008). Kingfishers utilized a wide
variety of habitats including primary and secondary limestone forest, strand forest, coconut forest, edge
habitats, and forest openings, but mature forests with tree cavities suitable for nesting may be an
important requirement for kingfisher reproduction (USFWS 2008). Kingfisher recovery habitat within the
proposed impacted areas at Finegayan and the AAFB support areas includes primary and secondary
limestone forest, coconut forest, and tangantangan (see Figure 3.8.3-1).
Sea Turtles. Two suspected nest attempts and two false crawls were documented in April 2008 at Haputo
Beach (presumably of green sea turtles, although this is not confirmed) (Grimm and Farley 2008). No sea
turtle activity was observed at Haputo beach during 51 beach surveys from October 2010 through August
2012 (NAVFAC Marianas 2011; Brindock 2012). The hawksbill sea turtle has been observed offshore of
Finegayan but there have been no known nesting attempts by this species at Haputo Beach (JRM 2013).
Tree Snails. Tree snails prefer cool, dense, shaded native forest communities, with high humidity and
reduced air movement to conserve moisture (USFWS 2012a, 2012b, 2012c). These conditions are found
predominantly in primary limestone forests. Three ESA candidate and Guam-listed endangered native
tree snails (Guam tree snail, humped tree snail, and fragile tree snail) were reported in 1989 within the
Haputo ERA (Hopper and Smith 1992). A 2008 survey found two colonies within the Haputo ERA, one
known historically at Haputo Beach and another further north at Pugua Point, but still within Haputo
ERA. The Pugua Point site contained fragile and Guam tree snails, while the Haputo Beach site contained
humped and Guam tree snails (see Figure 4.1.8-4) (Smith et al. 2008). Surveys conducted in 2013 in
support of this SEIS found approximately 245 individual Guam tree snails, 112 humped tree snails, and 3
fragile tree snails within the Haputo ERA (see Figure 4.1.8-4) (UoG 2014). There are no records of tree
snails within the Finegayan impacted areas. No tree snails have been reported from the support areas on
AAFB and adjacent lands; however, there is a documented presence of all three species in Tarague basin
to the north of the impacted areas (see Figure 4.1.8-5).
Mariana Eight-spot Butterfly. USFWS (2012d) reported records of two eight-spot butterfly populations
for Tweed’s Cave in the Haputo ERA. Surveys conducted in 2013 in support of this SEIS observed eightspot butterflies within the Haputo ERA at Pugua Point and both host plants (Elatostema calcareum and
Procris pedunculata) at Haputo Beach (see Figure 4.1.8-4) (UoG 2014). Although there are no records of
the two known host plant species within the Finegayan impacted areas, 2010 surveys recorded a small
patch of the host plant Procris pedunculata in the northern portion of Finegayan, near the border with the
Haputo ERA and the known eight-spot butterfly area (see Figure 4.1.8-4) (NAVFAC Pacific 2010a).
Mariana eight-spot butterflies and host plants have been reported from the support areas on AAFB and
adjacent lands (see Figure 4.1.8-5) (JRM 2013; NAVFAC Marianas 2013b; NAVFAC Pacific 2013a;
UoG 2014).
Mariana Wandering Butterfly. The ESA-candidate species Mariana wandering butterfly has not been seen
on Guam since 1979 and considered extirpated; a single remaining population occurs on Rota, CNMI
(USFWS 2013). The only species known to be a Mariana wandering butterfly host plant (Maytenus
thompsonii) is a common shrub of limestone forests on Guam and has been observed within the impacted
areas of Finegayan and the support areas on AAFB (see Figures 4.1.8-4 and 4.1.8-5) (Moore and
McMakin 2001; UoG 2014).
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Serianthes Tree. There are no records of the Serianthes tree within the Finegayan impacted areas or
support areas on AAFB and adjacent lands. The only known locations of individual trees are a single tree
at NWF and two saplings at Tarague Basin (JRM 2013). However, recovery habitat does occur within the
impacted areas of Finegayan and the support areas on AAFB (see Figure 3.8.3-2).
Special-Status Species: Guam-Listed Species and SOGCN
Two Guam-listed endangered species occur within Finegayan and two Guam-listed endangered species
one SOGCN occur within support areas in south-central AAFB (see Table 4.1.8-1).
Micronesian Starling. The Micronesian starling is observed infrequently within the main gate area of
Finegayan with the last recorded observation in December 2010 (Wiles et al. 1995; JRM 2013; Personal
communication from J. Farley, NAVFAC Marianas, to R. Spaulding, Cardno TEC, regarding
Micronesian starling observations at NCTS Finegayan during December 2010 Christmas Bird Count, 26
February 2014). The starling is present in the family housing area at AAFB (JRM 2013; J. Savidge,
Colorado State University, personal communication to G. Metzler, Cardno TEC, May 23, 2013) and has
also been observed occasionally throughout AAFB (NAVFAC Pacific 2010a; JRM et al. 2012d; JRM
2013) (see Figure 4.1.8-5). On Guam, it is also present on Cocos Island, parts of Hagåtña, and the
southeastern beach strand areas (JRM 2013).
White-throated Ground Dove. Although the white-throated ground dove is reported as extirpated from
Guam due to the brown treesnake (GDAWR 2006), it is seen on very rare occasions on AAFB, primarily
within the MSA and the southeastern corner of the base (see Figure 4.1.8-5) (JRM et al. 2012a, 2012b;
NAVFAC Marianas 2013b; UoG 2014). Observed individuals are thought to be transients from Rota
(GDAWR 2006; NAVFAC Marianas 2013b) and a resident or breeding population does not occur on
Guam.
Moth Skink and Pacific Slender-toed Gecko. The moth skink and Pacific slender-toed gecko have been
observed in northeastern Finegayan and the Haputo ERA (see Figure 4.1.8-4) (NAVFAC Pacific 2010a).
Moth skinks were observed by USGS biologists within the northwest portion of Finegayan across Route
3A from the AAFB HMU (R. Reed, USGS Brown Treesnake Project, personal communication, April 24,
2013). The moth skink was also documented in the early 1990s as occurring on the Haputo ERA (Wiles et
al. 1995). From May through October 2010, 251 individual sightings of the slender-toed gecko within the
AAFB HMU were documented from 17 separate observation dates, and the species has also been
observed frequently since then (B. Lardner, USGS Brown Treesnake Project, personal communication,
April 25, 2013).
Heritiera longipetiolata. This endemic tree is found on AAFB in crevices of rough limestone in primary
limestone forest. A 2007 study documented the species as occurring at numerous locations on AAFB,
primarily in the central portion of the base, and near the limestone cliffs in the northeast and southeast
corners (UoG 2007) (see Figure 4.1.8-5). There are no records of the species within the impacted areas of
Finegayan or AAFB support areas. Therefore, as H. longipetiolata is not found within the impacted areas
of Alternative A, this species is not addressed further.
Tabernaemontana rotensis. There are no records of T. rotensis within the Finegayan impacted areas. The
distribution of this tree species on AAFB was evaluated in 2007 and over 21,000 T. rotensis individuals
were found throughout AAFB at 265 mapped locations, primarily in the central portion of the base and
near the limestone cliffs in the northeast (see Figure 4.1.8-2) (UoG 2007). A few individuals have been
recorded within the proposed utility support areas in south-central AAFB (see Figure 4.1.8-2).
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Cycas micronesica. The cycad is found in limestone forests throughout Guam, including AAFB, and is
identified as a SOGCN because of the Asian cycad scale insect that is devastating the species. This
species has not been observed within the Finegayan and AAFB impacted areas associated with the
cantonment/family housing alternatives during past surveys (AAFB 2008b; NAVFAC Pacific 2010a,
2013a, 2013b).
4.1.8.2

Environmental Consequences

Construction
Vegetation. The vegetation communities that would be impacted during proposed facility and
infrastructure construction activities under Alternative A are shown within the impact footprint in Figure
4.1.8-1 for the cantonment/family housing area and in Figure 4.1.8-2 for the support areas. A minimal
amount (1.8 acres [0.7 ha]) of primary limestone forest and approximately 1,018 acres (412 ha) of
secondary limestone forest would be removed during proposed construction activities of the Finegayan
cantonment/family housing under Alternative A. Most of the secondary limestone forest that would be
impacted (912 acres [369 ha]) is associated with the cantonment/family housing component.
Approximately 148 acres (60 ha) of other vegetation communities, primarily herbaceous scrub, and 527
acres (213 ha) of developed areas would also be impacted (Table 4.1.8-2).
Table 4.1.8-2. Direct Impacts to Vegetation Communities with Implementation of Cantonment/Family
Housing Alternative A
Project Component
Finegayan cantonment/family housing

PLF
0.5
(0.2)

1.3
(0.5)

SLF
912.5
(369.3)
4.5
(1.8)
9.4
(3.8)
92.0
(37.7)

0

0

1.8
(0.7)

1,018.4
(412.1)

North fenceline from cantonment to
cliffline

0

Utility corridor specific to Alternative A

0

Utility corridors and water well areas
common to Alternatives A-D
High School/ Middle School
Expansions
Total

Vegetation Community (acres [ha])
HS
TT
CF
CP
Dev
135.7
1.0
402.7
0
0
(54.9)
(0.4)
(163.0)
1.2
0
0
0
0
(0.5)
0.1
8.9
0
0
0
(<0.1)
(3.6)
8.1
0.2
1.4
98.4
0
(3.3)
(0.1) (0.6)
(39.8)
0.3
17.2
0
0
0
(0.1)
(7.0)
143.9
2.5
0.2
1.4
527.2
(58.2)
(1.0) (0.1) (0.6) (213.4)

Total
1,452.4
(587.8)
5.7
(2.3)
18.4
(7.4)
201.4
(81.5)
17.5
(7.1)
1,695.4
(686.1)

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; TT = tangantangan;
CP = coconut plantation; CF = Casuarina forest; Dev = developed.

Native limestone forest, both primary and secondary, has been significantly reduced on Guam due to past
and ongoing actions including extensive disturbance during and after WWII, widespread planting of nonnative species, and impacts from non-native ungulates, development, fire, and deforestation. As stated in
Section 3.8.1.1, limestone forests on Guam are important since they retain the functional ecological
components of native forest that provide habitat for the majority of Guam’s native species, including
ESA-listed, ESA-candidate, and Guam-listed species, and Guam SOGCN, as well as maintaining water
quality and reducing fire risk. Non-native forest communities (e.g., tangantangan, Vitex) significantly
alter the forest structure, composition, and resilience to other disturbance processes and do not provide the
conditions suitable for native flora and fauna species to persist (Morton et al. 2000; GDAWR 2006;
Guam Department of Agriculture 2010; JRM 2013).
Of the 18,538 acres (7,502 ha) of primary and secondary limestone forest found on Guam, approximately
13,110 acres (5,305 ha) (or 71%) are found primarily within AAFB, Finegayan, and the NAVMAG
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(USFS 2006). The most intact native limestone forest in the vicinity of the proposed impacted areas is
within the Haputo ERA, which would not be impacted from proposed construction activities. Under
Alternative A, approximately 1,020 acres (413 ha) of limestone forest would be removed, primarily
within Finegayan (see Table 4.1.8-2). Therefore, given the importance of limestone forest habitat for
native species and the continuing loss of limestone forest across Guam, the conversion of 1,020 acres
(413 ha) of limestone forest on Finegayan to developed area would be a significant but mitigable impact
to the regional vegetation community and its function.
The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and
mitigate potential direct, long-term impacts of proposed construction activities on vegetation communities
with implementation of Alternative A. Final mitigation measures will be identified in the ROD after
resource agency consultations are completed.
Best Management Practices


Hazard Analysis and Critical Control Point (HACCP) Plan. HACCP planning is a pathway
management tool that provides a comprehensive method to identify risks and focus procedures to
prevent spread of undesirable species through pathways. The pathways used by invasive species
to move into new locations are not always obvious. Many problematic species, diseases, and
parasites have been transferred to new locations as undetected (and unplanned) hitchhikers.
Understanding pathways and developing plans to reduce non-target species and prevent
biological contamination is necessary to avoid unintended spread of species. These non-target
species could occur on construction equipment or be included in shipments of materials and
supplies from locations outside of Guam.
The DON has required all construction contractors to develop and implement HACCP plans for
their construction activities. The construction contractors are to identify and implement control
measures to prevent the inadvertent movement of non-native, invasive species to Guam and to
and from the project site to other locations on Guam. The contractor is required to establish
appropriate facilities that comply with all environmental laws and regulations, provide training
for proper vehicle hygiene, and promptly take corrective and preventative actions for
noncompliance. This includes vehicle washdown and inspection for soil and other materials and
appropriate control measures are implemented to prevent the inadvertent movement of non-native
invasive species from the project site to other locations.
Construction contractors are required to provide documentation that supports prevention, worker
awareness training, and control of non-native invasive and pest species in the project area and
efforts to prevent the movement of non-native invasive species to areas outside the project area,
whether in a purposeful or inadvertent manner. The contractor is responsible for ensuring that
their employees receive applicable environmental and occupational health and safety training, and
keep up to date on regulatory required specific training for the type of work to be conducted
onsite. This may include, but is not limited to HACCP planning, species-specific information
(e.g., coconut rhinoceros beetle), regulated pest list, threatened and endangered species
information, and proper washdown and inspection techniques for equipment.
To document the effectiveness of the HACCP implementation at construction sites, the DON has
developed and implemented a long-term monitoring program for terrestrial vegetation,
invertebrates, and vertebrates on Guam. For any clearing of vegetation that is adjacent to or
contiguous with native habitat, the perimeter and 98 feet (30 m) into the habitat would be
surveyed to identify vegetation community, vertebrate, and invertebrate species composition.
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Biosecurity Outreach and Education. The DON has developed a biosecurity outreach and
education program to inform the general public, DoD employees, military personnel, and their
dependents regarding native vs. non-native, invasive species, impacts of non-native, invasive
species on native species and ecosystems, and what can be done to prevent and control nonnative, invasive species. Program materials include an educational brochure, a children’s activity
booklet, and an associated poster that differentiates native from introduced species, defines
invasive species, describes the known impacts of invasive species on native species and
ecosystems, and what can be done to prevent and control invasive species.
Contractor Education Program. The DON has developed an education program to ensure
construction contractor personnel are informed of the biological resources in the project area,
including special-status species, avoidance measures, and reporting requirements.
DON Guam Landscaping Guidelines. The DON has developed a manual providing landscaping
design guidelines specific to appropriate plant selection and establishment for all DON
construction activities on Guam (NAVFAC Pacific 2011). This manual implements required
DON policies including, but not limited to:
o use native regional plants for landscaping;
o design, use, and promote construction practices that minimize adverse effects on natural
habitat;
o prevent pollution by reducing fertilizer and pesticide use, integrated pest management
practices, recycling green waste (composting), and minimizing runoff;
o implement efficient water practices; and
o prevent the introduction of invasive species.
Contractor Plans and Specifications. All construction would occur within the limits of
construction shown in the project figures.

Potential Mitigation Measures
To mitigate for significant impacts to limestone forest, the DON proposes to implement forest
enhancement on a minimum of 1,020 acres (413 ha) of limestone forest. Forest enhancement would
include but is not limited to the following actions:




Ungulate management consisting of exclusion fencing and active control (i.e. trapping, snaring,
shooting) with the goal of eradication within the fenced areas.
Non-native, invasive vegetation removal.
Propagation, planting, and establishment of dominant and rare species that are characteristic of
native limestone forest habitats (e.g., A. mariannensis, G. mariannae, F. prolixa, M. citrifolia, C.
micronesica, W. elliptica, S. nelsonii, H. longipetiolata, T. rotensis).

The anticipated benefit of implementing these potential mitigation measures is improved habitat quality
for native flora and fauna, including special-status species. Forest enhancement would also support
natural regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces fire
risk).
Terrestrial Conservation Areas. All cantonment/family housing components would be constructed on the
upper plateau area of Finegayan. Construction personnel are issued base passes for official business only
within proposed construction areas; these restrictions are specified in construction contracts. Use of
Haputo ERA is not expected to increase as a result of construction activities; therefore, there would be no
impact associated with construction personnel. The Haputo ERA would not be directly impacted and
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would continue to serve as a migration corridor for species moving or dispersing from AAFB and
Finegayan to suitable habitat further south or from these areas to the north.
The only terrestrial conservation area within the impacted areas of Alternative A is Overlay Refuge.
Overlay Refuge lands were established for the purpose of conserving and protecting ESA-listed species
and other native flora and fauna, maintaining native ecosystems, and the conserving native biological
diversity, recognizing that the primary purpose of lands within the Overlay Refuge is to support the
national defense missions of the Navy and Air Force.
Approximately 1,250 acres (441 ha) of Overlay Refuge lands (Table 4.1.8-3), or 5.8% of the total Overlay
Refuge lands on Guam, would be directly impacted under Alternative A. This area overlaps with the
vegetation communities discussed previously. The majority (1,159 acres [469 ha]) is associated with the
cantonment/family housing component within Finegayan and is comprised primarily of secondary
limestone forest (Table 4.1.8-3 and Figure 4.1.8-3). Therefore, because proposed construction activities
would convert 1,250 acres (441 ha) of Overlay Refuge lands to developed areas, 171 acres (69 ha) of
which is currently developed, this would be a significant loss to the conservation function of these lands
and implementation of Alternative A would result in significant but mitigable impacts to terrestrial
conservation areas.
Table 4.1.8-3. Impacts to Overlay Refuge with Implementation of Cantonment/Family Housing
Alternative A
Project Component
Finegayan cantonment/family housing
Utility corridor specific to Alternative A
Utility corridors and water well areas
common to Alternatives A-D
Total Overlay Refuge Impacted

PLF
0.5
(0.2)
<0.1
(<0.1)
0
0.5
(0.2)

SLF
864.7
(349.9)
8.2
(3.3)
71.4
(28.9)
944.3
(382.1)

Overlay Refuge (acres [ha])
HS
TT
CP
Dev
130.3
1.0
162.7
0
(52.7)
(0.4)
(65.8)
6.8
0
0
0
(2.8)
0.8
1.4
1.7
0
(0.3)
(0.6)
(0.7)
131.1
1.0
1.4
171.2
(53.1)
(0.4)
(0.6)
(69.3)

Total
1,159.2
(469.1)
15.0
(6.1)
75.3
(30.5)
1,249.5
(505.7)

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; TT = tangantangan;
CP = coconut plantation; CF = Casuarina forest; Dev = developed.

The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and
mitigate potential direct, long-term impacts of proposed construction activities on terrestrial conservation
areas with implementation of Alternative A. Final mitigation measures will be identified in the ROD after
resource agency consultations are completed.
Best Management Practices
The same BMPs discussed above under Vegetation would be implemented for terrestrial conservation
areas.
Potential Mitigation Measures
To mitigate for significant impacts to terrestrial conservation areas, the DON would submit a proposal to
CNO Energy and Environmental Readiness Division to designate an ERA on the NAVMAG to conserve
native limestone forest in southern Guam which provides habitat for special-status species. The DON has
defined an ERA as a physical area or biological unit in which current natural conditions are maintained
insofar as possible. These conditions are ordinarily achieved by allowing natural, physical, and biological
processes to prevail without human intervention. However, under unusual circumstances, deliberate
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manipulation (e.g., removal or control of invasive species) may be utilized to maintain the unique feature
that the ERA was established to protect (NAVFAC 1996). The proposed NAVMAG ERA would
encompass approximately 553 ac (234 ha). Although the proposed NAVMAG ERA is currently part of
the Overlay Refuge, implementation of these potential mitigation measures would provide an increased
level of protection by further ensuring this area is maintained in natural and near natural conditions and to
have available such areas for research and scientific manipulation (NAVFAC 1996; NAVFAC Marianas
2010).
In addition, the DON proposes to submit a proposal to CNO Energy and Environmental Readiness
Division to expand the existing Orote ERA by approximately 32 acres (13 ha) of terrestrial habitat. The
Final Orote ERA Expansion proposal was completed FY2013 and will be submitted for approval in 2014.
Wildlife – Native Species. Native bird species reported for Finegayan and support areas on AAFB are
predominantly migratory shorebird species and primarily use open areas such as grassy fields. The
proposed construction at Finegayan would reduce the amount of these open space areas as the conversion
of forested areas to open areas and the proposed construction for utility corridors would result in
additional open space. The loss of woody vegetation would result in the loss of nesting areas for the
yellow bittern, but this loss would not result in significant adverse effects on the bittern population on
Guam because suitable nesting habitat occurs throughout the island. Short-term construction noise may
temporarily impact suitable habitat for some birds in the vicinity of the construction areas, but they would
relocate to other open and forested areas on Finegayan and AAFB, and could return to the area following
construction. Implementation of Alternative A would not have a significant adverse effect on a population
of any migratory bird species or other native wildlife species. Non-listed native reptiles are abundant
throughout Guam and impacts to vegetation communities under Alternative A would result in less than
significant impacts to non-listed native reptile populations.
Therefore, as presented above, long-term, direct impacts to populations of native wildlife species would
not result because these species are abundant in surrounding areas and could repopulate portions of
suitable habitat within the affected area after construction. Therefore, direct impacts to native wildlife
would be less than significant with implementation of proposed construction activities associated with
Alternative A.
Proposed construction activities and associated movement of materials onto and off of Guam would
increase the potential for the spread of existing or introduction of new non-native invasive species. To
prevent the inadvertent spread of non-native species on Guam or to other locations off of Guam, the DON
would implement standard biosecurity measures (e.g., HACCP, brown treesnake interdiction measures,
coconut rhinoceros beetle vegetation management procedures, and outreach/education) into construction
protocols, procedures, and activities.
The following BMPs would be implemented to avoid and minimize potential direct, long-term impacts of
proposed construction activities on native wildlife with implementation of Alternative A.
Best Management Practices




HACCP Plan. See the above discussion of BMPs under Vegetation for a detailed description of
HACCP planning.
Biosecurity Outreach and Education. See the above discussion of BMPs under Vegetation for a
detailed description of biosecurity outreach and education.
Contractor Education Program. See the above discussion of BMPs under Vegetation for a
detailed description of the contractor education program.
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Brown Treesnake Interdiction. The DoD has a long history of success in preventing the dispersal
of the brown treesnake from Guam in its transport of personnel and cargo (USFWS 2010a). After
the publication of the 2009 Guam and CNMI Military Relocation Draft EIS, various agencies
within the U.S. DOI expressed concern regarding the adequacy of brown treesnake interdiction
efforts in response to the relocation of Marine Corps forces to Guam. For the purposes of the
2010 Final EIS and this SEIS, interdiction is defined as: “to hinder, prohibit, or prevent the brown
treesnake from becoming established in new locations by conducting inspection and suppression
processes.” The DON agrees that it will fund the increase of current federally funded brown
treesnake interdiction measures (in Guam, CNMI, and Hawaii) where the increase is related to
direct, indirect and induced growth caused by the Marine Corps relocation to Guam. That funding
will continue and become part of the DON's current brown treesnake interdiction funding under
authority of the Brown Tree Snake Control and Eradication Act (7 USC § 8501 note) (USFWS
2010a).
JRM has established a comprehensive brown treesnake interdiction program to ensure that
military activities, including the transport of civilian and military personnel and equipment to and
from Guam, do not contribute to the spread of brown treesnakes to other islands or regions.
Brown treesnake interdiction requirements (e.g., trapping and inspections at ports and cargo
facilities, aircraft, inspections of household good movements, biosecurity plans for training
events) are specified in DoD instructions (i.e., 36 Wing Instruction 32-7004, Brown Tree Snake
Control Plan and COMNAVMAR Instruction 5090.10A, Brown Tree Snake Control and
Interdiction Plan) as well as the annual Work Financial Plan that is developed in cooperation
with USDA Wildlife Services. The proposed action would continue to comply with these
established procedures.

With implementation of these BMPs, including development of HACCP plans and ongoing
implementation of standard DON biosecurity protocols regarding detection and management of nonnative species, the risk of the introduction and establishment of new or spread of existing non-native
species on Guam is substantially reduced. Therefore, there would be less than significant impacts to
native wildlife species related to the potential introduction and establishment of non-native species with
implementation of proposed construction activities associated with Alternative A.
Damage of forested areas, particularly primary and secondary limestone forests, by non-native ungulates
(i.e., deer and pigs) is a serious concern on Guam. Under Alternative A, removal of large amounts of
secondary limestone forest currently used by ungulates would displace and concentrate ungulates into
adjacent areas, resulting in even higher densities and potentially greater habitat damage. Potential impacts
from changes in ungulate densities from construction projects within the same or similar habitat areas as
proposed in this SEIS were addressed in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological
Resources, Section 10.2.2.1: North, page 10-115).
In addition, the implementation of the potential mitigation measures discussed above under the Vegetation
section would also benefit native wildlife species. In particular, the objectives of ungulate management,
control/suppression of invasive plants, and outplanting of native species proposed under the forest
enhancement mitigation measures.
Special-Status Species: Federal ESA-Listed and Candidate Species
MARIANA FRUIT BAT. Approximately 977 acres (395 ha) of Mariana fruit bat recovery habitat would
be removed due to proposed construction activities at Finegayan and support areas on AAFB under
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Alternative A (Table 4.1.8-4). See Section 3.8.3.2 for a discussion of recovery habitat and its use as a
criterion for assessing impacts to ESA-listed species.
Table 4.1.8-4. Summary of Permanent Construction-Related Impacts to Mariana Fruit Bat
Recovery Habitat with Implementation of Cantonment/Family Housing Alternative A
Project Component
Finegayan cantonment/family housing
Utility corridor specific to Alternative A
Utility corridors and water well areas common to Alternatives A-D
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
887.4 (359.1)
7.3 (3.0)
82.7 (33.5)
977.4 (395.5)

Additional potential direct temporary impacts to the Mariana fruit bat from construction activities are
based on the distances from those activities that are likely to cause disturbance to this species (e.g.,
noise, human activity, lighting). The evaluation of fruit bat disturbance is based on the approach used
by USFWS in previous ESA section 7 formal consultations and associated BOs (e.g., USFWS 2006b,
2010). These distances are: roosting habitat within 492 feet (150 m) and foraging habitat within 328
feet (100 m) from the activity (Wiles, personal communication [2006] and Janeke, personal
communication [2006], respectively, as cited in USFWS 2006b).
There are no historical fruit bat roost sites at Finegayan and there have been only two observations of
fruit bats on or adjacent to Finegayan since the 1990s (Wiles et al. 1995; Brooke 2008). However,
there is fruit bat recovery habitat within the Alternative A impacted areas as well as the Haputo ERA
immediately adjacent to Finegayan. As fruit bats are known to occur on AAFB to the north and have
been observed within and adjacent to Finegayan (i.e., the HMU), it is highly likely that fruit bats use
the Haputo ERA for foraging and possibly roosting.
The species is currently limited to the few areas on Guam away from human activities and with
suitable habitat, primarily on the NAVMAG and AAFB (JRM et al. 2012a, 2012b; JRM 2013; A.
Brooke, NAVFAC Marianas, personal communication). However, illegal hunting, loss and
degradation of native forest, predation by the brown treesnake, and the increased extirpation risk
owing to the high vulnerability of very small populations continue to limit the potential recovery of
the species on Guam (USFWS 2010a; JRM 2013). Based on the equilibrium/carrying capacity of
snakes on Guam (Rodda and Savidge 2007), implementation of the proposed action is not expected to
increase the likelihood of predation by the brown treesnake on Mariana fruit bats.
Proposed construction activities would result in the loss of 977 acres (395 ha) of fruit bat recovery
habitat on Guam (Table 4.1.8-4). Although this loss of recovery habitat on Guam would not preclude
the recovery or survival of the fruit bat, it would reduce the total number of bats that the island can
support. Given this loss of recovery habitat and the critically low numbers of bats on Guam, there
would be significant but mitigable impacts to the Mariana fruit bat.
The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and
mitigate potential direct long-term impacts of proposed construction activities on Mariana fruit bats
with implementation of Alternative A. Final mitigation measures will be identified in the ROD after
resource agency consultations are completed.
Best Management Practices


HACCP Plan. See the above discussion of BMPs under Vegetation for a detailed description
of HACCP planning.
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Biosecurity Outreach and Education. See the above discussion of BMPs under Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See the above discussion of BMPs under Vegetation for a
detailed description of the contractor education program.
Pre-Construction Surveys. Surveys would be completed within suitable fruit bat habitat 1
week prior to onset of construction activities following the USFWS-approved JRM protocol.
If a fruit bat is present within 492 feet (150 m) of the project site, the work must be postponed
until the bat has left the area.
Lighting Installation. Lighting would be designed to meet minimum safety and AT/FP
requirements. Hooded lights would be used to the maximum extent practicable at all new
roads and facilities adjacent to fruit bat habitat. Illumination of forest would be kept to an
absolute minimum.

Potential Mitigation Measures
The same potential mitigation measures discussed previously under Vegetation (i.e., forest
enhancement of 1,020 acres [413 ha] of limestone forest) would be applicable for the Mariana fruit
bat and its recovery habitat. The anticipated benefit of implementing these potential mitigation
measures is improved habitat quality for native flora and fauna, including the Mariana fruit bat. Forest
enhancement would also support natural regeneration and seed propagation, reduce erosion, and
increase water retention (i.e., reduces fire risk).
MARIANA CROW. The Mariana crow is extirpated and no longer present on Guam, due primarily to
predation by the brown treesnake. The USFWS, however, has advised the DON that it is reasonably
certain that the effects of the proposed action are likely to persist during the lifespan of the proposed
action and overlap the period when reintroduction of the crow is reasonably certain to occur and it is
likely to be exposed to the effects of the action. There are currently neither projected dates for reintroduction of the crow, nor successful suppression of the brown treesnake to a level which would
support re-introduction. Until the crow is successfully re-introduced and then has the potential to be
exposed to construction activities under Alternative A, impacts to the crow would be limited to
recovery prospects. If crows are reintroduced and exposed to construction activities under Alternative
A, they may be disturbed (DON 2014).
Although the crow no longer occurs on Guam, approximately 978 acres (396 ha) of crow recovery
habitat would be removed due to proposed construction activities at Finegayan and the AAFB support
areas under Alternative A (Table 4.1.8-5). This area is included in the impacts to vegetation and
Overlay Refuge lands discussed above. See Section 3.8.3.2 for a discussion of recovery habitat and its
use as a criterion for assessing impacts to ESA-listed species.
Table 4.1.8-5. Summary of Permanent Construction-Related Impacts to Mariana Crow
Recovery Habitat with Implementation of Cantonment/Family Housing Alternative A
Project Component
Finegayan cantonment/family housing
Utility corridor specific to Alternative A
Utility corridors and water well areas common to Alternatives A-D
Total Recovery Habitat Impacted
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Proposed construction activities under alternative A would result in the loss of 978 acres (396 ha) of
crow recovery habitat on Guam. Although this loss of recovery habitat on Guam would not preclude
the recovery of the crow should it be reintroduced to Guam in the future, it would reduce the total
number of crows that the island can support. If and when the crow is reintroduced to Guam, the best
available information indicates project-related noise would not further reduce the amount of recovery
habitat suitable for this species’ breeding, feeding and sheltering (USFWS 2010a). Given this loss of
recovery habitat, there would be significant but mitigable impacts to the recovery of the Mariana
crow.
The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and
mitigate potential direct long-term impacts of proposed construction activities on the recovery of the
Mariana crow with implementation of Alternative A. Final mitigation measures will be identified in
the ROD after resource agency consultations are completed.
Best Management Practices





HACCP Plan. See the above discussion of BMPs under Construction, Vegetation for a
detailed description of HACCP planning.
Biosecurity Outreach and Education. See the above discussion of BMPs under Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See the above discussion of BMPs under Vegetation for a
detailed description of the contractor education program.
Brown Treesnake Interdiction. See the above discussion of BMPs under Construction,
Wildlife – Native Species for a detailed description of the brown treesnake interdiction
program.

Potential Mitigation Measures


Brown Treesnake Research and Suppression. The DON would fund selected research/design
projects identified as priorities in the Brown Treesnake Technical Working Group Strategic
Plan that are compatible with the military mission on Guam for up to 10 years from the start
of cantonment construction. Dependent upon the success of current experimental suppression
activities within the HMU or identification of an effective alternate technology, the DON
would install a brown treesnake barrier to exclude brown treesnakes from approximately 160
acres (65 ha). If the DON is successful at eradicating brown treesnakes within these 160 acres
(65 ha), the DON would install a second brown treesnake barrier to exclude brown treesnakes
from approximately 300 acres (121 ha).
In response to decreased brown treesnake densities the rodent population is expected to
increase. In order to address this anticipated increase the DON would implement rodent
control. Rodent control would also benefit vegetation and other special-status species.



The same potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 1,020 acres [413 ha] of limestone forest) would be applicable for Mariana
crow recovery habitat. The anticipated benefit of implementing these mitigation measures is
improved habitat quality for native flora and fauna, including the Mariana crow, should it be
reintroduced to Guam in the future. Forest enhancement would also support natural
regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces
fire risk).
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GUAM RAIL. The Guam rail is extirpated and no longer present on Guam, due primarily to predation
by the brown treesnake. The USFWS, however, has advised the DON that it is reasonably certain that
the effects of the proposed action are likely to persist during the lifespan of the proposed action and
overlap the period when reintroduction of the rail is reasonably certain to occur and it is likely to be
exposed to the effects of the action. There are currently neither projected dates for re-introduction of
the rail, nor successful suppression of the brown treesnake to a level which would support reintroduction. Until the rail is successfully re-introduced and then has the potential to be exposed to
construction activities under Alternative A, impacts to the rail would be limited to recovery prospects.
If rails are reintroduced and exposed to construction activities under Alternative A, they may be
disturbed (DON 2014).
Although the rail no longer occurs on Guam, approximately 458 acres (185 ha) of rail recovery
habitat would be removed due to proposed construction activities at Finegayan and the AAFB support
areas under Alternative A (Table 4.1.8-6). See Section 3.8.3.2 for a discussion of recovery habitat and
its use as a criterion for assessing impacts to ESA-listed species.
Table 4.1.8-6. Summary of Permanent Construction-Related Impacts to Guam Rail
Recovery Habitat with Implementation of Cantonment/Family Housing Alternative A
Project Component
Finegayan cantonment/family housing
Utility corridor specific to Alternative A
Utility corridors and water well areas common to Alternatives A-D
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
410.5 (166.1)
10.4 (4.2)
37.5 (15.2)
458.4 (185.5)

Proposed construction activities would result in the loss of 458 acres (185 ha) of rail recovery habitat
on Guam. Although this loss of recovery habitat on Guam would not preclude the recovery of the rail
should it be reintroduced to Guam in the future, it would reduce the total number of rails that the
island can support. Given this loss of recovery habitat, there would be significant but mitigable
impacts to the recovery of the Guam rail.
The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and
mitigate potential direct long-term impacts of proposed construction activities on the recovery of the
Guam rail with implementation of Alternative A. Final mitigation measures will be identified in the
ROD after resource agency consultations are completed.
Best Management Practices




HACCP Plan. See the above discussion of BMPs under Construction, Vegetation for a
detailed description of the HACCP planning.
Biosecurity Outreach and Education. See the above discussion of BMPs under Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See the above discussion of BMPs under Vegetation for a
detailed description of the contractor education program.

Potential Mitigation Measures



Brown Treesnake Research and Suppression. See the previous discussion of Mariana crow
mitigation measures for a detailed description of the brown treesnake research program.
The same potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 1,020 acres [413 ha] of limestone forest) would be applicable for Mariana
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crow recovery habitat. The anticipated benefit of implementing these mitigation measures is
improved habitat quality for native flora and fauna, including the Mariana crow, should it be
reintroduced to Guam in the future. Forest enhancement would also support natural
regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces
fire risk).
GUAM MICRONESIAN KINGFISHER. The kingfisher is extirpated and no longer present on Guam, due
primarily to predation by the brown treesnake. The USFWS, however, has advised the DON that it is
reasonably certain that the effects of the proposed action are likely to persist during the lifespan of the
proposed action and overlap the period when reintroduction of the kingfisher is reasonably certain to
occur and it is likely to be exposed to the effects of the action. There are currently neither projected
dates for re-introduction of the kingfisher, nor successful suppression of the brown treesnake to a
level which would support re-introduction. Until the kingfisher is successfully re-introduced and then
has the potential to be exposed to construction activities under Alternative A, impacts to the
kingfisher would be limited to recovery prospects. If kingfishers are reintroduced and exposed to
construction activities under Alternative A, they may be disturbed (DON 2014).
Although the kingfisher no longer occurs on Guam, approximately 977 acres (395 ha) of kingfisher
recovery habitat would be removed due to proposed construction activities at Finegayan and the
AAFB support areas under Alternative A (Table 4.1.8-7). This area is included in the impacts to
vegetation and Overlay Refuge lands discussed above. See Section 3.8.3.2 for a discussion of
recovery habitat and its use as a criterion for assessing impacts to ESA-listed species.
Table 4.1.8-7. Summary of Permanent Construction-Related Impacts to Guam Micronesian
Kingfisher Recovery Habitat with Implementation of Cantonment/Family Housing Alternative A
Project Component
Finegayan cantonment/family housing
Utility corridor specific to Alternative A
Utility corridors and water well areas common to Alternatives A-D
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
887.4 (359.1)
7.3 (3.0)
82.7 (33.5)
977.4 (395.5)

Proposed construction activities would result in the loss of 977 acres (395 ha) of kingfisher recovery
habitat on Guam. Although this loss of recovery habitat on Guam would not preclude the recovery of
the kingfisher should it be reintroduced to Guam in the future, it would reduce the total number of
kingfishers that the island can support. Given this loss of recovery habitat, there would be significant
but mitigable impacts to the recovery of the Guam Micronesian kingfisher.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct long-term impacts of proposed construction activities on the recovery of the
Guam Micronesian kingfisher with implementation of Alternative A. Final mitigation measures will
be identified in the ROD after resource agency consultations are completed.
Best Management Practices




HACCP Plan. See the above discussion of BMPs under Construction, Vegetation for a
detailed description of the HACCP planning.
Biosecurity Outreach and Education. See the above discussion of BMPs under Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See the above discussion of BMPs under Vegetation for a
detailed description of the contractor education program.
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Potential Mitigation Measures



Brown Treesnake Research and Suppression. See the previous discussion of Mariana crow
mitigation measures for a detailed description of the brown treesnake research program.
The same potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 1,020 acres [413 ha] of limestone forest) would be applicable for Mariana
crow recovery habitat. The anticipated benefit of implementing these mitigation measures is
improved habitat quality for native flora and fauna, including the Mariana crow, should it be
reintroduced to Guam in the future. Forest enhancement would also support natural
regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces
fire risk).

SEA TURTLES. The green and hawksbill sea turtles potentially nest along the Haputo ERA beach. All
cantonment/family housing components would be constructed on the upper plateau area of Finegayan
and would not occur in the Haputo ERA or adjacent to the beach. Construction personnel are issued
base passes for official business only within proposed construction areas; these restrictions are
specified in construction contracts. Use of Haputo ERA is not expected to increase as a result of
construction activities; therefore, there would be no impacts from construction personnel to sea turtles
that may occur on the Haputo ERA beach.
To avoid and minimize any potential impacts to nesting sea turtles from proposed facility lighting
associated with the construction of the cantonment/family housing area at Finegayan, hooded lights
would be used to the maximum extent practicable at all new roads and facilities near coastline areas.
Illumination of coastline areas would be kept to an absolute minimum. The implementation of the
potential mitigation measures described above under Vegetation would also benefit the survival of sea
turtles. In particular, the objectives of ungulate management, control/suppression of invasive plants,
and outplanting of native species proposed under the forest enhancement mitigation measures.
Therefore, there would be no impacts to potential nesting sea turtles within the Haputo ERA with
implementation of the proposed construction activities associated with Alternative A.
TREE SNAILS. The three candidate species of tree snails only occur within the Haputo ERA. All
cantonment/family housing components would be constructed on the upper plateau area of Finegayan
and would not occur in the Haputo ERA. Construction personnel are issued base passes for official
business only within proposed construction areas; these restrictions are specified in construction
contracts. Use of Haputo ERA is not expected to increase as a result of construction activities;
therefore, there would be no impacts from construction personnel to tree snails that occur within the
Haputo ERA. Therefore, there would be no impacts to tree snails occurring within the Haputo ERA
with implementation of the proposed construction activities associated with Alternative A.
The implementation of the potential forest enhancement mitigation measures described above for the
Mariana crow would also benefit the survival of tree snails. In particular, the objectives of ungulate
management, control/suppression of invasive plants, and outplanting of native species.
MARIANA EIGHT-SPOT BUTTERFLY. The two known host plant species for the eight-spot butterfly
have not been reported within the proposed project area and there are no records of the species within
the AAFB support areas. However, given the proximity of the eight-spot butterfly area to Finegayan
(see Figure 4.1.8-4) and the high mobility of the species, the species is likely to occur within the
larger Finegayan area.
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Some species of tropical butterflies have well-developed ears on their wings and can detect sounds at
the same frequencies that humans can hear. It is hypothesized that the butterflies are listening to the
flight sounds or foraging calls of predatory birds (Lane et al. 2008; Yack 2012). Given the low
numbers of forest birds currently on Guam due to the brown treesnake, masking of the flight sounds
or foraging calls of predatory birds due to noise from proposed construction activities would not make
eight-spot butterflies more susceptible to predation.
With implementation of appropriate BMPs to avoid and minimize potential impacts to eight-spot
butterflies (e.g., pre-construction butterfly and host plant surveys within the proposed construction
footprint and salvage/relocation of host plants, larvae or eggs; see Section 2.8), there would be less
than significant impacts to the Mariana eight-spot butterfly with implementation of proposed
construction activities associated with Alternative A. In addition, implementation of the potential
mitigation measures described above under Vegetation (i.e., forest enhancement of 1,020 acres [413
ha] of limestone forest) would also benefit the survival the eight-spot butterfly. In particular, the
objectives of ungulate management, control/suppression of invasive plants, and outplanting of native
species, including eight-spot butterfly host plants.
SERIANTHES TREE. Although individual Serianthes trees do not occur within the impacted areas of
Alternative A, approximately 661 acres (268 ha) of Serianthes recovery habitat would be removed
due to proposed construction activities at Finegayan and the AAFB support areas under Alternative A
(Table 4.1.8-8). See Section 3.8.3.2 for a discussion of recovery habitat and its use as a criterion for
assessing impacts to ESA-listed species.
Table 4.1.8-8. Summary of Direct Construction-Related Impacts to Serianthes Recovery
Habitat with Implementation of Cantonment/Family Housing Alternative A
Project Component
Finegayan cantonment/family housing
Utility corridor specific to Alternative A
Utility corridors and water well areas common to Alternatives A-D
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
573.8 (232.2)
6.1 (2.5)
81.4 (32.9)
661.3 (267.6)

Although this loss of recovery habitat on Guam would not preclude the recovery of Serianthes, this
loss of recovery habitat, there would be significant but mitigable impacts to the recovery of
Serianthes on Guam.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct long-term impacts of proposed construction activities on the recovery of
Serianthes with implementation of Alternative A. Final mitigation measures will be identified in the
ROD after resource agency consultations are completed.
Best Management Practices




HACCP Plan. See the above discussion of BMPs under Vegetation for a detailed description
of HACCP planning.
Biosecurity Outreach and Education. See the above discussion of BMPs under Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See the above discussion of BMPs under Vegetation for a
detailed description of the contractor education program.
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Potential Mitigation Measures


The same potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 1,020 acres [413 ha] of limestone forest) would be applicable for Serianthes
recovery habitat. In particular, the objectives of ungulate management, rodent control,
control/suppression of invasive plants, and outplanting of native species proposed under the
forest enhancement mitigation measures. Forest enhancement would also support natural
regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces
fire risk). The anticipated benefit of implementing these mitigation measures is improved
habitat quality for Serianthes. Forest enhancement would also support natural regeneration
and seed propagation, reduce erosion, and increase water retention (i.e., reduces fire risk).

Special-Status Species: Guam-Listed and SOGCN
MICRONESIAN STARLING. As this species is rarely recorded from Finegayan and in the impacted area
on AAFB associated with the support areas of Alternative A, there would be no impacts to the
starling with implementation of proposed construction activities associated with Alternative A.
WHITE-THROATED GROUND DOVE. Although considered extirpated from Guam since the 1980s, the
white-throated ground dove has been observed on AAFB on rare occasions (JRM et al. 2012a, 2012b;
NAVFAC Marianas 2013b). The primary cause of its extirpation and lack of reestablishment on
Guam is due to predation by the brown treesnake (GDAWR 2006). It has not been reported in the
proposed impacted areas associated with Alternative A, only in other areas on AAFB including the
MSA and the southeastern corner of AAFB. Therefore, there would be no impacts to the whitethroated ground dove with implementation of the construction activities associated with Alternative
A.
MOTH SKINK AND PACIFIC SLENDER-TOED GECKO. The moth skink and Pacific slender-toed gecko
are listed by Guam as endangered. These two species are threatened primarily by introduced species
(e.g., feral ungulates, curious skinks, musk shrews, rats, brown treesnakes, and feral cats) and loss of
limestone forest habitat. Both species were detected in northeastern corner of Finegayan and within a
proposed utility corridor along the south-central area of AAFB within secondary limestone forest that
would be directly impacted under Alternative A (see Figures 4.1.8-4 and 4.1.8-5). The full extent of
the distribution and abundance of these species throughout Guam has not been assessed. The loss of
approximately 1,020 acres (413 ha) of occupied limestone forest habitat for both the skink and gecko
would be a significant but mitigable impact.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct long-term impacts of proposed construction activities on the moth skink and
slender-toed gecko with implementation of Alternative A. Final mitigation measures will be identified
in the ROD after resource agency consultations are completed.
Best Management Practices



HACCP Plan. See the previous discussion of BMPs under Vegetation for a detailed
description of the HACCP planning.
Brown Treesnake Interdiction. See the previous discussion of BMPs under Vegetation for a
detailed description of the brown treesnake interdiction program.
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Potential Mitigation Measures
To mitigate for significant impacts to the moth skink and slender-toed gecko the DON would
implement cat control on a minimum of 1,020 acres (413 ha) of limestone forest; this acreage is the
same as that described under the vegetation section. Studies have shown cats can cause significant
declines in native lizard populations (Nogales et al. 2004; Reardon et al. 2012; Lardner et al. 2013).
The potential forest enhancement mitigation measures described above in the Vegetation section
would also result in a conservation benefit to these two species. The proposed brown treesnake
research and suppression may also benefit these two species. See the potential mitigation discussions
for the Mariana crow, Micronesian kingfisher, and the Guam rail for more information.
TABERNAEMONTANA ROTENSIS. Two clusters of T. rotensis are located within the eastern portion of the
potential water well development impacted area on AAFB. Under Alternative A, all T. rotensis would
be avoided to the maximum extent practicable during proposed construction activities. If they cannot
be avoided, T. rotensis saplings would be salvaged to the maximum extent practicable and
translocated to suitable habitat (see Section 2.8). In addition, given that 265 clusters of plants have
been documented on AAFB (UoG 2007) and only 2 clusters of plants have been observed within
proposed impacted areas, the loss of 2 clusters of plants would be a less than significant impact to T.
rotensis with implementation of the proposed construction activities associated with Alternative A.
CYCAS MICRONESICA. Although the cycad has not been observed within the impacted areas during
biological resources surveys in support of the 2010 Final EIS or this SEIS, the cycad does occur in
secondary limestone forest, the dominant vegetation community within the proposed impacted areas
under Alternative A. With the implementation of BMPs, such as avoidance of cycads to the maximum
extent practicable during construction activities and potential translocation of cycads to suitable
habitat (see Section 2.6), which has been proven successful, there would be less than significant
impacts to C. micronesica with implementation of the construction activities associated with
Alternative A. In addition, the implementation of the potential mitigation measures under the
Vegetation section above would also benefit the survival of the cycad. In particular ungulate
management, control/suppression of invasive plants, and outplanting of native species proposed under
the forest enhancement mitigation measures.
Operation
Operational impacts would only occur for the proposed cantonment/family housing at Finegayan.
Operational requirements for the proposed utilities would require only periodic, limited maintenance
activities along established utility corridors and impacts to biological resources would be less than
significant. Consequently, only the potential operational impacts at the proposed Finegayan
cantonment/family housing area are evaluated below.
Vegetation. With implementation of BMPs (see previous discussion of construction impacts under
Vegetation), including ongoing implementation of standard DON and commercial biosecurity protocols
(e.g., Port of Guam, A.B. Won Pat International Airport) regarding detection and management of nonnative species, invasive species outreach and education, 1-year post construction monitoring to evaluate
effectiveness of HACCP, and applicable elements of the Strategic Implementation Plan (SIP), the
potential for the introduction of new or spread of existing non-native species on Guam during the
operation of the proposed Alternative A is considered unlikely. The DON recognizes the USFWS’
ongoing concern regarding potential spread of the brown treesnake. The DON will consult with USFWS
under ESA section 7 to determine if additional brown treesnake interdiction measures are warranted and
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applicable. Therefore, there would be less than significant impacts to vegetation with operation of the
proposed Alternative A.
Terrestrial Conservation Areas. After construction of the cantonment/family housing areas under
Alternative A, the majority of remaining designated Overlay Refuge area on Finegayan would be
developed. Therefore, operational activities associated with Alternative A are expected to result in less
than significant impacts to the remaining Overlay Refuge lands on Finegayan.
All cantonment/family housing components would be located on the upper plateau area of Finegayan and
not within the Haputo ERA. However, potential increased usage of the Haputo ERA by military and
civilian personnel associated with the proposed cantonment/family housing facilities at Finegayan would
result in significant but mitigable impacts to the Haputo ERA.
Potential Mitigation Measures
The following measures may be implemented to mitigate potential direct, long-term impacts of proposed
operational activities on the Haputo ERA with implementation of Alternative A.





Fencing of the Haputo ERA access trail to control and manage access.
Development and installation of informational and educational signage.
Development of educational materials for military and civilian personnel on the sensitive
biological resources within the Haputo ERA.
Monitoring of visitor use.

Fencing to manage access would assist in maintaining the characteristics and integrity of the Haputo ERA
and would prevent overuse and potential damage to terrestrial biological resources. These measures are
consistent with the goals and objectives of the Haputo ERA Management Plan (NAVFAC Marianas
2010).
Wildlife – Native Species. Potential impacts to wildlife were evaluated in the 2010 Final EIS (Volume 2,
Chapter 10: Terrestrial Biological Resources, Section 10.2.2.1: North, page 10-101) for a similar
proposed action but impacting a larger area, and were found to be less than significant.
Lighting along the perimeter of Alternative A would be hooded or shielded to the maximum extent
practicable to prevent unnecessary light beyond operational areas. Proposed operational activities and
associated movement of materials onto and off of Guam would increase the potential for the spread of
existing or introduction of new non-native invasive species. The following BMPs would be implemented
to avoid and minimize potential indirect, long-term impacts of proposed operational activities on native
wildlife with implementation of Alternative A.
Best Management Practices





Biosecurity Outreach and Education. See the previous discussion of BMPs under construction
impacts to Vegetation for a detailed description of Biosecurity Outreach and Education.
Brown Treesnake Interdiction. See the previous discussion of BMPs under construction
impacts to Wildlife – Native Species for a detailed description of the brown treesnake
interdiction program.
Prevention of Free-Roaming Cats and Dogs. With the establishment of the cantonment/family
housing areas on Finegayan with the associated military and civilian personnel and their
dependents, there is the potential for an increased presence of pet cats and dogs that could
result in increased predation of native wildlife species. Per DON policy, dogs, cats, and other
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privately owned or stray animals are not permitted to run at large on military installations.
Installation personnel are required to keep and feed all pets indoors or under close supervision
when outdoors (on leash and collar or within a cage, fenced yard). This policy is specified in
Secretary of the Navy Instruction 6401-1A, Veterinary Health Services (August 16, 1994);
OPNAVINST 6250.4b, Pest Management Programs (August 27, 1998); and CNO Policy
Letter Preventing Feral Cat and Dog Populations on Navy Property, 5090 Ser
N456M/1U595820 (January 10, 2002). The proposed action would comply with these
established policies.
With implementation of BMPs (see previous discussion of construction impacts under Vegetation),
including ongoing implementation of standard DON and commercial biosecurity protocols (e.g., Port
of Guam, A.B. Won Pat International Airport) regarding detection and management of non-native
species, and 1-year post-construction monitoring to evaluate effectiveness of HACCP, the potential for
the introduction of new or spread of existing non-native species on Guam during the operation of the
proposed Alternative A is considered unlikely. Therefore, there would be less than significant impacts
to native wildlife species with operation of the proposed cantonment/family housing at Finegayan
under Alternative A.
Continued implementation of the potential mitigation measures under the Construction, Vegetation and
Special-status Species sections above would also benefit native wildlife species and habitat. In
particular, the objectives of ungulate management, control/suppression of invasive plants, outplanting
of native species, and dog and cat control. The implementation of the potential mitigation measures
under the Terrestrial Conservation Areas section above would also benefit native wildlife species.
Fencing to manage access would assist in maintaining the characteristics and integrity of the Haputo
ERA and would prevent potential disturbance to native wildlife species within the Haputo ERA.
Therefore, there would be less than significant impacts to native wildlife species related to the
introduction and establishment of non-native species due to operational activities associated with
Alternative A.
Special-Status Species: Federal ESA-Listed and Candidate Species
MARIANA FRUIT BAT. Potential impacts to the Mariana fruit bat from operational activities are based
on the distances from operations that are likely to cause disturbance to this species (e.g., noise,
lighting, and general human disturbance). These are the same distances that were previously
discussed for construction impacts. This acreage of fruit bat recovery habitat would continue to be
impacted from operational activities of the cantonment/family housing area at Finegayan after
construction activities have ceased.
There are no historical fruit bat roost sites at Finegayan and there have been only two observations
of fruit bats on or adjacent to Finegayan since the 1990s (Wiles et al. 1995; Brooke 2008). However,
there is fruit bat recovery habitat within the Alternative A impacted areas as well as the Haputo ERA
immediately adjacent to Finegayan. As fruit bats are known to occur on AAFB to the north and have
been observed within and adjacent to Finegayan (i.e., the HMU), it is highly likely that fruit bats use
the Haputo ERA for foraging and possibly roosting.
Operation of the proposed Alternative A would result in significant but mitigable impacts to fruit
bats due to potential direct disturbance (e.g., noise, lighting, and general human disturbance) to fruit
bats within 150-m of the cantonment/family housing area. The following BMPs and potential
mitigation measures may be implemented to avoid, reduce, and mitigate potential long-term impacts
of proposed operational activities on the Mariana fruit bat with implementation of Alternative A.
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Best Management Practices


Lighting Installation. Lighting would be designed to meet minimum safety and AT/FP
requirements. Hooded lights would be used to the maximum extent practicable at all roads
and facilities adjacent to fruit bat habitat. Illumination of forest would be kept to an absolute
minimum.

Potential Mitigation Measures


Continued implementation of the potential mitigation measures under the Construction,
Vegetation and Special-status Species sections above would also benefit Mariana fruit bat and
recovery habitat. In particular, the objectives of ungulate management, control/suppression of
invasive plants, and outplanting of native species. The implementation of the potential
mitigation measures under the Terrestrial Conservation Areas section above would also
benefit Mariana fruit bat and recovery habitat. Fencing to manage access would assist in
maintaining the characteristics and integrity of the Haputo ERA and would prevent potential
disturbance to fruit bats within the Haputo ERA.

MARIANA CROW, GUAM RAIL, AND GUAM MICRONESIAN KINGFISHER. These species are extirpated
and no longer present on Guam, due primarily to predation by the brown treesnake. The USFWS,
however, has advised the DON that it is reasonably certain that the effects of the proposed action are
likely to persist during the lifespan of the proposed action and overlap the period when
reintroduction of these species is reasonably certain to occur and the species are likely to be exposed
to the effects of the action. There are currently neither projected dates for re-introduction of these
species, nor successful suppression of the brown treesnake to a level which would support reintroduction. Until the crow, rail, and kingfisher are successfully re-introduced and then have the
potential to be exposed to cantonment/family housing operational activities under Alternative A,
there would be no impact to these species. If the species are reintroduced and exposed to
cantonment/family housing operational activities under Alternative A, they may be disturbed.
SEA TURTLES. Potential impacts to sea turtles were evaluated for a similar, but larger proposed
action in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section
10.2.2.1: North, NCTS and South Finegayan; page 10-118), and were found to be less than
significant and would continue to be less than significant with implementation of this alternative.
Two suspected nest attempts by green sea turtles have been observed at Haputo Beach between 2008
and 2010, with no observations of nest attempts during 51 surveys from 2010 to 2012 (Grimm and
Farley 2008; NAVFAC Marianas 2011; Brindock 2012).
As discussed previously under construction impacts, to avoid and minimize any potential impacts to
nesting and potential hatchling sea turtles from proposed facility lighting at Finegayan, hooded lights
would be used to the maximum extent practicable at all new roads and facilities near coastline areas.
Illumination of coastline areas would be kept to an absolute minimum.
The implementation of the potential mitigation measures under the Vegetation and Terrestrial
Conservation Areas sections above would benefit the survival of sea turtles (e.g., reducing erosion,
reducing nest predation by rodents). In particular, the objectives of ungulate management,
control/suppression of invasive plants, and outplanting of native species proposed under the forest
enhancement mitigation measures. Pets are not permitted at Haputo ERA. This policy would prevent
potential impacts to nesting sea turtles from harassment, injury or mortality from pets. Fencing to
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manage access would assist in maintaining the characteristics and integrity of the Haputo ERA and
would prevent potential disturbance to nesting sea turtles that may potentially use Haputo Beach.
Given the low probability of sea turtle nesting at Haputo Beach combined with implementation of
potential mitigation measures for Vegetation, Terrestrial Conservation Areas and Wildlife-Native
Species, impacts resulting from the proposed action would be less than significant to nesting sea
turtles at Haputo Beach within the Haputo ERA with implementation of the operational activities
associated with Alternative A.
MARIANA EIGHT-SPOT BUTTERFLY. Mariana eight-spot butterflies and its host plants are known to
occur within the Haputo ERA, but not within the impacted areas of Finegayan (see Figure 4.1.8-4).
With the exception of periodic fence maintenance in the northern portion of Haputo ERA near the
known butterfly area, there would be no operational impacts to butterflies or host plants with
implementation of Alternative A.
TREE SNAILS. Three species of tree snails, all candidates for federal listing, are present along the
coast in the Haputo ERA. Potential impacts to tree snails at Haputo ERA were evaluated for a
similar, but larger proposed action in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial
Biological Resources, Section 10.2.2.1: North, page 10-118). Potential impacts to tree snails at the
Haputo ERA due to operations associated with Alternative A would be less than significant.
Implementation of the potential mitigation measures discussed below would provide additional
benefits to tree snails.
The implementation of the potential mitigation measures under the Vegetation and Terrestrial
Conservation Areas sections above would also benefit tree snails. In particular, the objectives of
ungulate management, control/suppression of invasive plants, and outplanting of native species
proposed under the potential forest enhancement mitigation measures. There is the potential for
impacts to tree snails within the Haputo ERA from disturbance of vegetation and collecting and
handling of tree snails due to increased usage of the ERA by military and civilian personnel
associated with Alternative A. Fencing to manage access would assist in maintaining the
characteristics and integrity of the Haputo ERA and would prevent potential disturbance to tree snail
species and their habitat within the Haputo ERA.
SERIANTHES TREE. There would be no operational impacts to Serianthes or recovery habitat with
implementation of Alternative A.
Special-Status Species: Guam-Listed and SOGCN
MICRONESIAN STARLING. As this species is rarely recorded from Finegayan and in the impacted area
on AAFB associated with the support areas of Alternative A, there would be no impacts to the
starling due to operations associated with Alternative A.
WHITE-THROATED GROUND DOVE. The white-throated ground dove has not been reported in
Finegayan or AAFB support areas and is considered extirpated from Guam; however, there are rare
occurrences of transient individuals from Rota. Therefore, there would be no impacts to the whitethroated ground dove due to operations associated with Alternative A.
MOTH SKINK AND PACIFIC SLENDER-TOED GECKO. There would be no impacts to the moth skink or
slender-toed gecko due to operations associated with Alternative A. The implementation of the
potential mitigation measures under the Terrestrial Conservation Areas section above would also
benefit the skink and gecko. Fencing to manage access would assist in maintaining the characteristics
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and integrity of the Haputo ERA and would prevent potential disturbance to these species and their
habitat within the Haputo ERA.
TABERNAEMONTANA ROTENSIS. There would be no impacts to T. rotensis due to operations associated
with Alternative A.
CYCAS MICRONESICA. There would be no impacts to the cycad due to operations associated with
Alternative A. The implementation of the potential mitigation measures under the Terrestrial
Conservation Areas section above would also benefit C. micronesica. Fencing to manage access
would assist in maintaining the characteristics and integrity of the Haputo ERA and would prevent
potential disturbance to this species within the Haputo ERA.
4.1.9

4.1.9.1

Marine Biological Resources
Affected Environment

The affected environment for marine resources associated with the Finegayan cantonment/family housing
alternative (Alternative A) is found in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological
Resources, Section 11.1: Affected Environment, pages 11-1 to 11-68), but it is summarized below for
reference. This summary of the affected environment is supplemented with new information regarding the
proposed listing of 59 Pacific coral species and the scalloped hammerhead shark as threatened or
endangered under the ESA. The reduction in the number of Marines and dependents that would be
relocated to Guam from the originally planned 8,600 Marines and 9,000 dependents to approximately
5,000 Marines and approximately 1,300 dependents does not result in any changes to the affected
environment for marine resources, but it may further decrease some potential impacts to marine resources
determined to be less than significant or mitigated to less than significant in the 2010 Final EIS, and is
therefore incorporated in the subsequent analysis of environmental consequences for the alternatives
below. These analyses are categorized into the following subcategories as in the 2010 Final EIS: marine
flora and invertebrates, fish, EFH, special-status species, and marine conservation areas. The affected
environment for facilities common to all alternatives (i.e., school expansions, off-site utilities) is onshore
and not relevant to the assessment of marine biological resources.
Marine Flora and Invertebrates
Benthic habitat around Finegayan generally progresses from nearshore to offshore as macroalgae,
coralline algae, coral (10-50% coral coverage), turf algae, and unconsolidated sediment. Immediately
west of Finegayan is the Haputo ERA, including Double Reef (also known as Pagua Patch Reef), which is
advertised as a popular dive site and is named in the Haputo ERA Management Plan as an area of high
coral cover. Double Reef is therefore a coral area of significance (Figure 4.1.9-1). The reef front of
Haputo Beach consists of high coral cover with a dominance of faviid and mussid coral colonies. No
other site on Guam has been reported where such large (non-Porites sp.) coral heads are dominant.
This area has a relatively high abundance of cyanobacteria, which may be the result of increased nutrient
concentrations or reef degradation, such as that caused by crown-of-thorns outbreaks. Additional
information is found in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Section
11.1.5.2: Finegayan, page 11-46).
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Fish
The extent to which the coastal waters off Finegayan are used for commercial, recreational or subsistence
fishing has not been determined. However, NOAA reported that, as of 2006, there was no evidence of
shallow-water bottomfish overfishing around Guam (71 FR 64474, November 2, 2006). Additionally,
within the Haputo ERA, there have been no indications that fish abundance or composition has declined
or changed, according to surveys conducted in 2001 and 2008 (USFWS 1988; Amesbury et al. 2001;
SWCA 2009 [as cited in SWCA 2010]). The Haputo ERA acts as a nursery for fish species of subsistence
and commercial value, supported by Double Reef, one of Guam’s few remaining examples of a healthy
leeward fringing reef community (2010 Final EIS, Volume 2, Chapter 11: Marine Biological Resources,
Section 11.1.5.2).
Essential Fish Habitat
EFH-designated habitat areas for Finegayan are those defined for bottomfish, crustaceans, coral reef
ecosystems, precious corals, and Pacific pelagics (Figure 4.1.9-1). Several areas within the designated
EFH near Finegayan host coral reefs with high coral cover and diversity relative to most of Guam, for
which coral cover averages less than 20%. For example, Double Reef averages 46% coral cover and has
high coral diversity – 60% of the known coral fauna of Guam was encountered during a limited survey on
a short reef section in the area around Finegayan (Amesbury et al. 2001).
Special-Status Species
Special-status species discussed below include coral species currently proposed for ESA listing, green
(threatened) and hawksbill (endangered) sea turtles, and the bumphead parrotfish, a species of concern.
A total of 25 of the coral species currently proposed for ESA listing are found in Haputo ERA or are
thought to likely occur there based on observations of those species in other areas of Guam with similar
habitats (Table 4.1.9-1) (Burdick 2012, 2013).
The threatened green sea turtle nests on the beaches within the footprint of the proposed action. The
endangered hawksbill sea turtle is expected to occur in nearshore waters within the footprint of the
proposed action, but nesting at Haputo by the hawksbill sea turtle has not been confirmed (see Section
4.1.8.1, Terrestrial Biological Resources).
The bumphead parrotfish, a species of concern, was observed in the Haputo ERA, mostly as juveniles or
smaller females (SWCA 2009 [as cited in SWCA 2010]).
Marine Conservation Areas
The majority of the coral reef areas offshore of Finegayan are included in the Haputo ERA, which extends
offshore on DON land to a depth of 121 feet (37 m). The Haputo ERA was established by the CNO on
March 15, 1984, as one of several potential mitigation measures implemented by the DON to obtain
approval from federal and GovGuam agencies for the construction of a munitions wharf (Kilo Wharf) at
Adotgan Point in outer Apra Harbor, Guam. This ERA is 252 acres (102 ha) in area and was established
to protect two separate biological units, a terrestrial and marine unit. The marine unit, which includes the
Double Reef area described above, provides six main macrohabitats supporting corals and a nursery for
marine species of subsistence and commercial fishery value. The 72-acre (29-ha) marine unit originates at
the mean lower low water line and extends to the edge of the outer coral reef line. Submerged lands are
also discussed in Section 4.1.6.
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The Haputo ERA General Management Plan (2010) states that 941 species of marine macrofauna have
been recorded here, including 204 fish species, 154 coral species, and 757 other invertebrate species.
Scleractinian coral species make up approximately 60% of the coral fauna with high diversity – 163
species. These coral species are important in that they create the framework of the reef and are generally
referred to as “reef-builders.” Additional detailed information can be found in the 2010 Final EIS
(Volume 2, Chapter 11: Marine Biological Resources, Section 11.1.5.2: Finegayan, pages 11-48 to 1149). Further information regarding Guam’s submerged lands offshore can be found in Land and
Submerged Land Use (Sections 3.6 and 4.1.6 of this SEIS).
Table 4.1.9-1. Coral Species Proposed for Listing under ESA Potentially Occurring or Known to Occur
Within the Haputo ERA
Scientific Name
Acropora aculeus

Acropora acuminata

Acropora aspera

Acropora globiceps
Acropora listeri
Acropora microclados
Acropora palmerae
Acropora paniculata
Acropora polystoma

Acropora striata

Acropora vaughani

Acropora verweyi

Abundance/Habitat
Comments
Uncommon; found in Cocos Lagoon and along Two distinct populations of this species
the southwestern coast of Guam
in Guam have been noted
Most commonly occurs on deeper reef flats along
In Guam, often observed as a
the western and northern coasts of Guam; found
“staghorn” growth form rather than the
in lagoon habitats in Cocos Lagoon and Apra
branching tabular form observed
Harbor and channel slopes of Mamaon and
elsewhere
Manell channels
Shallow reef flat platform moat and reef margins
along the western and northern coasts; uncommon
NA
but can be abundant in small, local regions
Tentative identification in Guam waters
NA
(similar to various Acropora humilislike species)
Uncommon occurrence on exposed reef fronts
NA
and upper reef slopes
Seaward reef slope below 49 feet (15 m) in depth
NA
Common to abundant along seaward edge of reef
NA
margin and reef front zones
Tentatively identified on seaward reef slopes at
NA
greater than 66 feet (20 m) depths
Upper exposed seaward reef slope zones to a
Tentative identification in Guam waters
depth of 33 feet (10 m) in areas with good water
(similar to Acropora lutkeni and an
circulation
unidentified species)
Tentative identification because in
Rare, found on the reef platform moat at Luminao
Guam, it forms caespitose clumps that
reef at a depth of less than
are profusely branched rather than
3.3 feet (1 m)
dense thickets observed elsewhere
Uncommon, identified in Apra Harbor, fringing
embayment reef channels, and seaward reef
Possibly, but not likely, found in
slopes along the southwest coast of Guam at
Haputo ERA
depths of 33 feet (10 m) to 131 feet (40 m)
Commonly found on exposed reef fronts and
upper seaward reef slopes in shallow depths to 23
Has been reported in Haputo ERA
feet (7 m) but up to 66 feet (20 m); can be locally
abundant
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Table 4.1.9-1. Coral Species Proposed for Listing under ESA Potentially Occurring or Known to Occur
Within the Haputo ERA
Scientific Name
Alveopora allingi
Alveopora fenestrata
Alveopora verriliana
Euphyllia cristata
Euphyllia paraancora

Abundance/Habitat
NA
NA
NA
NA
NA

Millepora tuberosa

Montiopora caliculata

Montiopora lobulata
Pavona diffluens

Pocillopora danae

Pocillopora elegans

Porites horizontalata

Seriatopora aculeata

Relatively high abundance

Comments
NA
NA
NA
NA
NA
Likely misidentified and therefore
underreported; Local population may
be relatively resilient to local stressors

Found in a variety of reef environments on Guam;
high-energy reef channel and buttress zones,
shallow reef terraces, embayment reefs, and
NA
deeper seaward reef slopes to a depth of 66 feet
(20 m)
NA
NA
Widespread around Guam; Most common on
seaward reef slope habitats with good water
NA
circulation
Uncommonly to occasionally found across
multiple reef zones, but mostly in shallow to
NA
moderate depths in protected fringing reef,
channel, and lagoon habitats
Uncommonly to occasionally found in the lower
reef front zone and adjacent submarine terrace to
NA
a depth of 66 feet (20 m) to 98 feet (30 m)
Generally uncommon, but can be locally
abundant; colonies found in deeper waters of
Can form monotypic patches more than
fringing reef channels, barrier reef channels, Apra 33 feet (10 m) across, particularly in
Harbor Lagoon, and seaward reef slopes zones,
Apra Harbor lagoon habitats
particularly along the southwest coast
Typically occurs in areas where
sedimentation rates are low, however,
Rare to uncommon, typically found in exposed
noted in Guam along the southwestern
seaward reef slope zones
coast where sedimentation rates were
high

Legend: NA = not available.
Source: Burdick 2012, 2013.

4.1.9.2

Environmental Consequences

Construction
There are no anticipated direct impacts to marine resources as a result of the construction of the proposed
cantonment/family housing at Finegayan. Potential indirect impacts on marine resources from this action
are similar to those stated in the 2010 Final EIS, but of reduced intensity due to a smaller footprint with
fewer people being relocated for the action proposed in this SEIS. More detailed information is available
in the 2010 Final EIS, but is summarized below (Volume 2, Chapter 11: Marine Biological Resources,
Section 11.2: Environmental Consequences, pages 11-78 to 11-80).
Construction of facilities common to all alternatives (i.e., schools and off-site utilities) would have no
impact on marine biological resources.
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The measures used to minimize potential impacts, including appropriate resource agency specific BMPs,
construction and industrial permit BMPs, LID features in accordance with the DoD UFC LID (UFC
3-210-10) and Section 438 of the EISA, USACE permit conditions, and general marine resources
protective measures, are described in the 2010 Final EIS (Volume 7 and Volume 2, Chapter 11: Marine
Biological Resources, Section 11.2: Environmental Consequences, pages 11-70 to 11-71) and
summarized in Chapter 2 of this SEIS. Specifically, the site-specific SWPPP within the Construction
General Permit would identify appropriate BMPs for the site that would serve to contain runoff and
sediment on-site by reducing the flowrate of runoff and thereby minimize suspension of sediment and
promote infiltration of runoff. The vegetative cover over this distance would provide additional buffer and
protection from stormwater runoff or sediment reaching Haputo Bay.
Marine Flora and Invertebrates
There would be no direct impacts and less than significant indirect impacts on marine flora and
invertebrates as a result of construction for the proposed action at Finegayan. These resources would not
be modified from existing conditions considering the distance and elevation from the shoreline, the
minimal runoff from the limestone landscape, and the implementation of protective measures to prevent
stormwater runoff from reaching nearshore waters.
Contract construction personnel would be issued base passes for official business only and these
restrictions would be specified in construction contracts. Use of Haputo ERA is therefore not expected to
increase as a result of construction personnel.
The DON plans to educate construction workers via environmental awareness training on the importance
of coastal ecosystems and the proper way to interact with those resources to avoid and minimize damage
to reefs typically caused by anchors, reef-walkers, or scuba diving, snorkeling, and fishing activities
around Guam. Indirect short-term impacts to marine flora and invertebrates may still occur from
increased nearshore activities in the area by construction workers.
With implementation of access restrictions and environmental education and outreach for the construction
workforce, there would be no direct impacts and less than significant indirect short-term impacts to
marine flora and invertebrates.
Fish
There would be no direct impacts and less than significant indirect impacts on fish as a result of
construction for the proposed action. Contract construction personnel would be issued base passes for
official business only and these restrictions would be specified in construction contracts. Use of Haputo
ERA is therefore not expected to increase as a result of construction personnel.
The DON plans to educate construction workers via environmental awareness training on the importance
of coastal ecosystems and the proper way to interact with those resources to avoid and minimize damage
to reefs typically caused by anchors, reef-walkers, or scuba diving, snorkeling, and fishing activities
around Guam. Indirect short-term impacts to fish stock may still occur from increased fishing activities in
the area by construction workers.
With implementation of access restrictions and environmental education and outreach for the construction
workforce, there would be no direct impacts and less than significant indirect short-term impacts to fish.
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Essential Fish Habitat
The construction of the cantonment/family housing at Finegayan would result in no direct impacts and
less than significant indirect impacts to EFH for reasons consistent with those given above for marine
flora and invertebrates. There would be no impacts to EFH from stormwater, sedimentation, or other nonpoint source pollution from construction projects due to compliance with the Construction General Permit
and the implementation of appropriate construction BMPs.
Per the Magnuson-Stevens Fishery Conservation and Management Act, there would be no adverse effect
on EFH because construction of the proposed action would not reduce the quality or quantity of EFH with
implementation of access restrictions, environmental education and outreach for the construction
workforce, and the Construction General Permit and appropriate construction BMPs.
Special-Status Species
There would be no direct impacts and less than significant indirect impacts on special-status species as a
result of construction of the proposed action with implementation of the Construction General Permit,
implementation of appropriate construction BMPs, and access limitations for construction workers, as
described for the resources above.
In-water green sea turtles may be disturbed by increased activity in the area but potential impacts would
be short-term and minimal with sea turtle-specific BMPs implemented (e.g., scheduling of construction
activities around sea turtle nesting season and choice of any construction-related lighting near beach
areas). Therefore, there would be less than significant direct, short-term impacts to the green sea turtle.
Marine Conservation Areas
With implementation of access restrictions for construction personnel, use of Haputo ERA is not expected
to increase as a result of the construction workforce. Therefore, no direct or indirect impacts to marine
conservation areas are expected.
Operation
Potential effects of proposed Finegayan cantonment/family housing operations are described in detail in
the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Section 11.2: Environmental
Consequences, pages 11-80 to 11-84) and summarized for reference below. Potential operation impacts of
the proposed Finegayan cantonment/family housing analyzed in this SEIS would be substantially lower
compared to those evaluated in the 2010 Final EIS given that the proposed Marine Corps relocation has
been scaled down. Operation of facilities common to all alternatives (i.e., schools and off-site utilities)
would have no impact on marine biological resources.
Marine biological resources would be affected by the increased wastewater discharge from the Northern
District WWTP for treatment and disposal of generated wastewater for the cantonment/family housing at
Finegayan. Due to the reduced population projection and related smaller increase in demand under the
2012 Roadmap Adjustments, this increase in wastewater discharge from the Northern District WWTP
would be less than under the No-Action Alternative. However, as discussed in Section 4.1.14 Utilities,
upgrades to the Northern District WWTP are already needed for the plant to achieve compliance with the
secondary treatment standards required by its current NPDES permit. Increasing the wastewater flow to a
non-compliant treatment plant could result in significant direct impacts to marine biological resources
during the period of non-compliance.
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To mitigate this significant impact, DoD would assist GWA in locating funding from federal agencies
such as the DoD Office of Economic Adjustment, the DOI, and others to complete necessary upgrades.
The FY2014 NDAA (Public Law No. 113-66) directed the Secretary of Defense to convene the EAC in
part to develop an implementation plan which will address assistance to support public infrastructure
requirements necessary to support the preferred alternative. This plan will be coordinated by all pertinent
federal agencies and will detail and describe work, cost, and a schedule for completion of construction,
improvements, and repairs to the non-military utilities, facilities, and infrastructure, if any, on Guam
affected by the realignment of forces. This plan must be submitted to the congressional defense
committees as part of a reporting requirement that is due no later than the date of issuance of the ROD.
Additionally, the FY2014 Consolidated Appropriations Act (Public Law No. 113-76) appropriated
$106,400,000 for civilian water and wastewater improvements on Guam. As appropriate, specific projects
utilizing these funds will be coordinated with the EAC in their plan to support public infrastructure
requirements.
Therefore, with the potential mitigation to assist with locating funding to upgrade the Northern District
WWTP to secondary treatment, the impact to marine biological resources via water quality could be
beneficial in the long-term because wastewater discharge from the Northern District WWTP would
improve over existing conditions with upgrades to secondary treatment. Impacts to water quality for
marine biological resources resulting from increased WWTP wastewater discharges are discussed here
and are not included in the analysis for each subcategory of marine biological resources below, which are
limited to stormwater, sedimentation, and other non-point source pollution and recreational impacts.
Marine Flora and Invertebrates
The operation of the cantonment/family housing at Finegayan would not directly impact marine flora and
invertebrates. These resources would not be modified from existing conditions considering the distance
and elevation from the shoreline, the minimal runoff from the limestone landscape, and the
implementation of protective measures to prevent stormwater runoff from reaching nearshore waters.
The DON plans to educate its service members and their dependents via environmental awareness
training on the importance of coastal ecosystems and the proper way to interact with those resources to
avoid and minimize damage to reefs typically caused by anchors, reef-walkers, or scuba diving,
snorkeling, and fishing activities, particularly since the proposed cantonment/family housing are close to
the ocean and nearby beaches, potentially leading to increased recreational use of marine biological
resources in the immediate area. The Environmental Compliance Assessment, Training and Tracking
System program is one possibility for such an educational training program to preclude these potential
increased recreational impacts to marine flora and invertebrates. Additionally, restrictions on the use of
Haputo Beach and the ERA would be included within the joint region INRMP to prevent disturbance of
sensitive species in recreational areas.
Implementation and enforcement of appropriate BMPs (provided in Chapter 2) and protective measures
would further avoid and minimize potential long-term, indirect impacts to marine flora and invertebrates
from stormwater, sedimentation, and other non-point source pollution from operational activities. For
example LID measures would include vegetated swales for conveyance and detention/retention ponds
capable of capturing, storing, and treating additional runoff from the 25-year design storm. For each subbasin, water quality treatment strategies were selected based on the effectiveness of BMPs to treat
identified pollutants of concern from proposed land uses within that sub-basin. Implementation of LID
measures would ensure that there would be no increase in off-site transport of excess stormwater runoff,
sediment, or other pollutants for up to the 25-year design storm event.
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With implementation of Haputo Beach and ERA access restrictions, environmental education and
outreach for DON service members and their dependents, and operation and maintenance of LID
measures and BMPs, there would be no direct impacts and less than significant indirect short-term
impacts to marine flora and invertebrates.
Fish
There would be no direct impacts to fish as a result of the operation of the cantonment/family housing at
Finegayan. Indirect impacts to fish stocks around the project area may occur from increased use of this
resource by DoD personnel and their dependents living and working at Finegayan. The magnitude of
impacts is directly related to the increase in recreational use.
Potential indirect impacts on local fish stocks as a result of the proposed increase in military population
and dependents at Finegayan are expected to be less than significant, primarily because past studies have
shown that military personnel do not play a large role in recreational fishing. Instead, military personnel
tend to use charter services, which make up only 7% of the fleet. Local residents do most of the
recreational fishing in the area, with tourists, military personnel, and residents associated with the military
accounting for a smaller proportion of recreational fishing activity (Allen and Bartram 2008). Current
levels of recreational fishing are well below the historic highs of the 1990s, there has been no evidence of
overfishing in the waters around Finegayan, and the military relocation to Guam would not substantially
contribute to any existing pressures on the resource.
The DON plans to educate its service members and their dependents via environmental awareness
training on the importance of coastal ecosystems and the proper way to interact with those resources to
avoid and minimize damage to reefs typically caused by anchors, reef-walkers, or scuba diving,
snorkeling, and fishing activities, particularly since the proposed cantonment/family housing are close to
the ocean and nearby beaches, potentially leading to increased recreational use of marine biological
resources in the immediate area. The Environmental Compliance Assessment, Training and Tracking
System program is one possibility for such an educational training program to preclude these potential
increased recreational impacts to fish. Additionally, restrictions on the use of Haputo Beach and the ERA
would be included within the joint region INRMP to prevent disturbance of sensitive species in
recreational areas.
Implementation and enforcement of appropriate BMPs (provided in Chapter 2) and protective measures
would further avoid and minimize potential long-term, indirect impacts to fish from stormwater,
sedimentation, and other non-point source pollution from operational activities. For example, LID
measures would include vegetated swales for conveyance and detention/retention ponds capable of
capturing, storing, and treating additional runoff from the 25-year design storm. For each sub-basin, water
quality treatment strategies were selected based on the effectiveness of BMPs to treat identified pollutants
of concern from proposed land uses within that sub-basin. Implementation of LID measures would ensure
that there would be no increase in off-site transport of excess stormwater runoff, sediment, or other
pollutants for up to the 25-year design storm event.
With implementation of Haputo Beach and ERA access restrictions, environmental education and
outreach for DON service members and their dependents, and operation and maintenance of LID
measures and BMPs, there would be no direct impacts and less than significant indirect short-term
impacts to fish.
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Essential Fish Habitat
The operation of the cantonment/family housing at Finegayan would result in no direct impacts and less
than significant indirect impacts to EFH for reasons consistent with those given above for marine flora
and invertebrates. With implementation of Haputo Beach and ERA access restrictions, environmental
education and outreach for DON service members and their dependents, and operation and maintenance
of LID measures and BMPs, there would be no direct impacts and less than significant indirect short-term
impacts to EFH.
Per the Magnuson-Stevens Fishery Conservation and Management Act, there would be no adverse effect
on EFH because operation of the proposed action would not reduce the quality or quantity of EFH with
implementation of access restrictions, environmental education and outreach for the construction
workforce, and the Construction General Permit and appropriate construction BMPs.
Special-Status Species
There would be no direct impacts and less than significant indirect impacts on special-status species as a
result of the operation of the cantonment/family housing at Finegayan. Impacts would be avoided and
minimized through the implementation and management of appropriate BMPs and access limitations to
military personnel and their dependents as described for the resources above. There would be no impacts
on special-status species from stormwater, sedimentation, or other non-point source pollution from
operational activities due to the implementation of appropriate LID and BMPs.
Conservation efforts implemented by the DON may provide additional protection to all coral, including
those being considered for ESA-listing, and sea turtles in adjacent areas mostly frequented by people
abiding by the JRM INRMP. Additional information may need to be included in these conservation
efforts once final determinations are made regarding the potential listing of coral species offshore at
Finegayan. However, regardless of listing status, impacts are expected to be less than significant.
Increased dive boat operations have the potential for increased turtle harassment and strikes. However,
because of the mobility of sea turtles combined with the protective measures anticipated to be in place
(i.e., by dive boat operators and the DON), such increased recreational activities may result in less than
significant impacts to sea turtles. While green sea turtles may be disturbed by increased activity in the
area, potential impacts would be short-term and minimal with sea turtle specific BMPs implemented (i.e.,
lighting near ocean). Any such impacts to the sea turtle population would be reduced in intensity from the
previously proposed action evaluated in the 2010 Final EIS.
Marine Conservation Areas
The operation of the proposed cantonment/family housing at Finegayan is expected to result in less than
significant direct and indirect impacts to conservation efforts and management activities at the Haputo
ERA.
Protective measures would minimize these impacts from anticipated increased use of popular dive sites at
Haputo ERA outside of DoD control. Indirect impacts from recreational activities such as snorkeling,
scuba diving, boating (anchoring, fishing, diving, snorkeling), and fishing practices (pole, gill/throw net,
and spear fishing) would be avoided and minimized to less than significant through implementation of the
existing JRM INRMP (JRM 2013). This includes restrictions on the use of Haputo Beach; marine
biological resource education via environmental awareness training on ESA, MMPA, and EFH to military
personnel and through public outreach; controlled access (a short video and access pass required before
entry); informational documents (i.e., preparation of a Military Environmental Handbook); distribution of

4-78

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

natural resource educational materials to dive boat operators; multiple designated mooring areas offshore;
and increased efforts towards ERA enforcement.
4.1.10 Cultural Resources
4.1.10.1

Affected Environment

The following discussion summarizes previous cultural resources studies and known historic properties
and other cultural resources within the area of potential cultural resource impacts associated with
Alternative A. The discussion below addresses historic properties, as defined in the NHPA, and resources
of cultural importance as defined under NEPA. The discussion refers to the terms direct effects and
indirect effects to historic properties as defined under the NHPA, and impacts to other cultural resources
as defined under NEPA (see Section 3.10.3.2). The section is organized to address cultural resources for
the cantonment/family housing, followed by discussion of the same resource types for off-site utilities and
school expansions associated with this alternative. If this alternative is selected for implementation, the
information presented here would be augmented by reviews consistent with the 2011 PA, which provides
overall NHPA Section 106 compliance and addresses other cultural resource issues. Refer to Section 3.10
for a detailed description of the 2011 PA. Additionally, some built properties in this section are covered
by Program Comments executed by the ACHP, which resolve Section 106 responsibilities for certain
DoD facilities. See Chapter 3, Section 3.10 for more information on definitions and procedures.
Located on the northwestern side of Guam, Finegayan is a telecommunications installation that was first
established during the 1950s. The installation includes radio frequency systems and terrestrial-based fiber
optic cables. Alternative A would construct and operate administrative and family housing areas,
community support facilities (e.g., schools, child development center, community center), and associated
utilities (see Figure 2.4-4 in Chapter 2 of this SEIS).
The affected environment for cultural resources associated with Alternative A is consistent with the
affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources,
Section 12.1.2.2: Finegayan, pages 12‐16 to 12‐19), which were based on surveys of the PDIAs
completed at that time. The description of the affected environment provided here has been updated with
new information from recent archaeological and architectural investigations supporting other projects. To
determine whether information is from an existing reference (such as the 2010 Final EIS or other cultural
resource studies) or collected during in-fill studies conducted in support of this SEIS, refer to dates in the
reference column in each table for the archaeological sites. Information for the architectural resources was
derived from the internet Navy Facilities Asset Data Store (iNFADS).
Surveys conducted to support the 2010 Final EIS included the PDIA for Alternative A. Those previous
investigations included intensive archaeological surveys (Athens 2009; Welch 2010), architectural
inventories (Welch 2010), potential TCP studies (Griffin et al. 2010), and oral histories (Welch 2010).
The previous investigations provide a comprehensive inventory of cultural resources occurring within the
Alternative A PDIA.
In addition to the primary cantonment/family housing areas, onsite utility corridors associated with
Alternative A would be located along the southern boundary of AAFB adjacent to Route 9 (see
Figure 2.4-5). Intensive archaeological surveys of the proposed utility line impacted area on AAFB were
conducted in 2004 (Yee et al. 2004), 2008 (Athens 2009) and 2010 (Dixon and Walker 2011).
All cantonment/housing alternatives would include construction of off-site utilities along Routes 1, 3, and
9, a water well field at AAFB, and expansion or construction of two schools at Naval Base Guam and
AAFB (see Figure 2.4-12). Assessments of potential impacts to cultural resources from construction of
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utilities along road right-of-ways are based on a reconnaissance survey of portions of the area in 2010
(Dixon et al. 2011b) and a literature review of previous surveys and historic development in the area.
Assessments of impacts to cultural resources from the development of a water well field and from the two
school expansions are based on in-fill surveys conducted in support of this SEIS (Dixon et al. 2014).
Based on data from previous surveys of the proposed cantonment/family housing area, and utility corridor
impacted areas, Table 4.1.10-1 lists 19 known archaeological sites located within PDIA for Alternative A.
Of the 19 sites, 11 are considered eligible for listing in the NRHP and include 7 Pre-Contact/Latte Period
artifact/ceramic scatters, 1 Pre-Contact/Latte Period site with a midden and artifact scatter, 1
Pre-Contact/Latte Period habitation site, and 2 historic/First and Second American Administration sites.
Eight sites ineligible for listing are comprise of disturbed WWII encampments and Pre-Contact/Latte
Period pottery scatters.
Table 4.1.10-1. Archaeological Sites within the Finegayan Cantonment/Family Housing Alternative PDIA
GHPI
Number†
66-08-1350

Temporary
Site Number/
Map Number*
1029

66-08-2293

Site Type

Period

Water catchment
structure
Concrete
foundations,
concrete-curbed pit,
artifact scatters

Historic/First American
Administration
Historic/Second
American
Administration
Territorial
Historic/Second
American
Administration
Territorial
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/PostContact
Post-Contact
Pre-Contact/Latte
Historic/Second
American
Administration
Territorial

Concrete pads and
slabs

66-08-2294
66-08-2295
66-08-2296
66-08-2297
66-08-2298

1012
1018
1019
1020

66-08-2299

HAP-5/1021

66-08-2300
66-08-2301

HAP-7/1023
HAP-6/1022

Artifact scatter
Artifact scatter
Artifact scatter
Artifact scatter
Artifact
scatter/concrete pad
Defensive structures
Artifact scatter

66-08-2302

ANT-2/1025

Encampment

66-08-2303

ANT-3/1026

Habitation
site/artifact scatter

66-08-2304

ANT-5/1027

Encampment

66-08-2305

ANT-6/1028

Encampment

Pre-Contact/Latte
Historic/Second
American
Administration
Territorial
Historic/Second
American
Administration
Territorial
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Reference

NRHP
Eligible?

NRHP
Criteria

Welch 2010

Yes

D

Athens 2009

No

NA

Athens 2009

No

NA

Athens 2009
Athens 2009
Athens 2009
Athens 2009

No
No
No
No

NA
NA
NA
NA

Welch 2010

Yes

D

Welch 2010
Welch 2010

Yes
Yes

A, D
D

Welch 2010

No

NA

Welch 2010

Yes

D

Welch 2010

No

NA

Welch 2010

Yes

D

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

Table 4.1.10-1. Archaeological Sites within the Finegayan Cantonment/Family Housing Alternative PDIA
GHPI
Number†
66-08-2306
66-08-2307
66-08-2308
66-08-2309

Temporary
Site Number/
Map Number*
ANT-8/1030
ANT-9/1033
ANT-10/1034
ANT-11/1035
T-1/378

Site Type

Period

Reference

NRHP
Eligible?

NRHP
Criteria

Artifact scatter
Artifact scatter
Artifact scatter
Artifact scatter
Ceramic scatter

Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte

Welch 2010
Welch 2010
Welch 2010
Welch 2010
Haun 1988

Yes
Yes
Yes
Yes
Yes

D
D
D
D
D

Legend: GHPI = Guam Historic Properties Inventory; NRHP = National Register of Historic Places; NA=not applicable. NRHP
criterion D = eligible for potential to yield information important in prehistory or history.
Notes: †Not all sites recorded within the project areas have received official GHPI numbers, although they have been documented as
part of previous surveys.
*Map numbers are from Welch et al. (2009) and Welch (2010).

Two NRHP-eligible archaeological sites, located on AAFB, have been identified within the PDIA for
Alternative A on-site utility corridors (see Figure 2.4-5; Table 4.1.10-2). However, data recovery for both
sites has been performed as mitigation for a previous project (Eakin et al. 2012).
Table 4.1.10-2. Archaeological Sites within the Finegayan Cantonment/Family Housing Alternative
Onsite Utilities PDIA
Temporary
Site Number/
Map Number

Site Type

Period

Reference

NRHP
Eligible?

NRHP
Criteria

66-08-2551

T-W-4

Historic
farmstead

Historic/Second
American Administration
Territorial

Dixon and
Walker 2011

Yes*

D

66-08-2552

T-W-7

Artifact
scatter

Pre-Contact/Latte

Dixon and
Walker 2011

Yes*

D

GHPI
Number

Legend: NRHP criterion D = eligible for potential to yield information important in prehistory or history.
Note: *Data recovery excavations were conducted at both sites (Eakin et al. 2012), which determined that neither site had an
intact subsurface cultural deposit.

No TCPs have been identified in the PDIA for this alternative; however, there is one potential TCP in the
vicinity: Haputo (GHPI Number 66-08-0007) located approximately 1,640 feet (500 m) from the
proposed family housing area.
There are 146 architectural properties, constructed between 1953 and 1994, within the PDIA for
Alternative A (Table 4.1.10-3). These buildings and structures include barracks, administrative facilities,
and recreational facilities. Thirty-seven buildings are bachelor housing covered under the Program
Comment for Cold War Era Unaccompanied Personnel Housing (ACHP 2006; see Chapter 3.10.3 for
more information on the Program Comments). Seventeen buildings are housing support facilities,
including garages and other facilities covered under the Program Comment for Wherry and Capehart Era
Family Housing at Air Force and Navy Bases (ACHP 2004). Three buildings and structures are support
facilities (recreational and hydrologic facilities) that are greater than 50 years in age that have not been
evaluated. Five wells and one building of unknown age have also not been evaluated for NRHPeligibility. If Alternative A were selected, any unevaluated properties would be evaluated under the
procedures identified in the 2011 PA. Eighty-three buildings have been determined ineligible for listing in
the NRHP, including 24 buildings that are less than 50 years old and do not meet the exceptional
significance threshold required under NRHP Criteria Consideration G. The 2011 PA includes procedures
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for the identification of historic properties, as specific projects are developed, through consultation with
the Guam SHPO and the public.
Table 4.1.10-3. Summary of Architectural Properties Located within the Finegayan
Cantonment/Family Housing Alternative PDIA
Location

Number of Buildings/
Structures of this Type in
Potentially Impacted Area

Date of
Construction

NRHP Eligible?

Finegayan

37

1954 to 1968

Covered under
Program Comment

Finegayan

13

1954 to 1962

Finegayan

4

1954 to 1955

Finegayan

1

1963

Not Evaluated

Finegayan

2

1954 to 1965

Not Evaluated

Finegayan

5

Not Evaluated

Pavilions/Bus Stop/Shelters

Finegayan

33

Unknown
Administrative, utilities,
recreation, training, and
support facilities
Administrative, utilities,
recreation, and support
facilities

Finegayan

1

Unknown
1961 (n=1);
Unknown
(n=32)
Unknown

Finegayan

26

1953 to 1965

No

Finegayan

24

1966 to 1994

No

Building/Structure Type
Housing Facilities for
Unaccompanied Personnel
(barracks)
Ancillary Housing Facilities
(garages)
Housing Support Facilities
Support Facilities
Recreational Facilities
Hydrologic Support
Facilities
Wells

Covered under
Program Comment
Covered under
Program Comment

No
Not Evaluated

Note: Information on type, number, and date of construction from iNFADS.

Certain off-site utility improvements are common to all of the cantonment/family housing alternatives. In
addition to the cantonment/family housing, and utility corridor areas, Alternative A would include
construction of off-site utilities, a water well field, and expansion or construction of two schools. One site,
T-H-1, is within the off-site utility corridor. This site is not eligible for listing in the NRHP. No
architectural properties or TCPs have been identified within the off-site utilities PDIA.
Twelve NRHP-eligible archaeological sites and 32 sites not considered eligible for listing in the NRHP
have been identified within the water well field development area (Table 4.1.10-4). Of the 12 sites, 1 is a
portion of Northwest Field, 2 are First American Period homesteads and water catchment sites, 6 are latte
Period artifact and ceramics scatters, and 3 are WWII artifact scatters. Three of the NRHP-eligible sites
contain human remains. Fourteen architectural properties have been identified within the water well field
development area (see Table 4.1.10-5). Of the 14 structures, 1 is considered eligible for listing in the
NRHP, 9 are unevaluated, and 4 are not eligible.
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Table 4.1.10-4. Archaeological Sites within AAFB Water Well Development PDIA Common to All
Cantonment/Family Housing Alternatives
GHPI
Number
66-08-1065

Temporary
Number

NRHP
Criteria

Reference

Northwest Field,
Concrete
pads/artifact
scatter

Latte, WWII
American Military,
Second American
Territorial

Aaron et al.
2007, Dixon
et al. 2011b

Yes

D

Guerrero water
catchment

First American
Territorial

Schilz et al.
1996, Dixon
et al. 2011b

Yes

A, C, D

T-AN-039

Artifact scatter

Second American
Administration
Territorial/Home
Rule

Dixon et al.
2014

No

N/A

T-3-1

Ceramic scatter

Latte

Dixon and
Walker 2011

Yes

D

Dixon and
Walker 2011

No

N/A

Dixon and
Walker 2011

Yes

D

Dixon and
Walker 2011

Yes

D

Dixon et al.
2011b

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

No

N/A

No

N/A

Yes

D

Yes

D

No

N/A

No

N/A

No

N/A

66-08-1344

66-08-2609

NRHP
Eligible?

Period

T-A1/4-1 and
T-A1/4-2

Site Type

Japanese dump
and ground stone
tool
Historic water
well and concrete
pad complex

WWII American
Military, Second
American
Territorial
Latte, Second
American
Territorial
Latte, Second
American
Territorial
Latte, WWII
Japanese Military
Occupation
Second American
Administration
Territorial

T-WAW-002

Artifact scatter

Latte

T-WAW-003

Quarry

T-WAW-004

Bottle scatter

T-WAW-005

Ceramic scatter

Latte

T-WAW-006

Artifact scatter

Latte

T-WAW-007

Artifact scatter

Latte

T-90-1

Artifact scatter

T-90-2

Artifact scatter

T-90-3

Ceramic scatter

T-MSAU-1

T-WAW-001

T-WAW-008
T-WAW-009
T-WAW-010

Rock alignment/
rock mound
Rock alignment
/rock mound
Ceramic scatter

Home
Rule/Economic
Development
Second American
Administration
Territorial

Latte
Latte
Latte
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Table 4.1.10-4. Archaeological Sites within AAFB Water Well Development PDIA Common to All
Cantonment/Family Housing Alternatives
GHPI
Number

Temporary
Number

Site Type

Period

T-WAW-011

Ceramic scatter

Latte

T-WAW-012

Rock alignment

Latte

T-WAW-013

Ceramic scatter

T-WAW-014

Rock
alignment/rock
mound/foxholes

T-WAW-015

Ceramic scatter

T-WAW-016

Bottle scatter

T-WAW-017

Military dump

T-WAW-018

Pit/foxhole
features and bottle
scatters

T-WAW-019

Homestead

T-WAW-020

Artifact scatter

T-WAW-021

Quarry

T-WAW-023

Concrete
foundation

T-WAW-024

Concrete
foundations

T-WAW-025

Artifact scatter

Latte/First
American
Administration
Latte/ Japanese
Administration/
Second American
Administration
Territorial Period
Latte
Latte/Japanese
Administration/
Second American
Administration
Territorial
Latte/Second
American
Administration
Territorial
Japanese
Administration/
Second American
Administration
Territorial
First American
Administration/
Second American
Administration
Territorial
Latte/Home
Rule/Economic
Development
Second American
Administration
Territorial and
Home
Rule/Economic
Development
Home Rule/
Economic
Development
Home Rule/
Economic
Development
Latte
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Reference
Dixon et al.
2014
Dixon et al.
2014

NRHP
Eligible?

NRHP
Criteria

No

N/A

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

Yes

D

Dixon et al.
2014

Yes

D

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A

Dixon et al.
2014

No

N/A
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Table 4.1.10-4. Archaeological Sites within AAFB Water Well Development PDIA Common to All
Cantonment/Family Housing Alternatives
GHPI
Number

Temporary
Number

Site Type

Period

Reference

NRHP
Eligible?

NRHP
Criteria

T-WAW-026

Concrete
foundation

Home Rule/
Economic
Development

Dixon et al.
2014

No

N/A

T-WAW-027

Ceramic scatter

Latte

Dixon et al.
2014

No

N/A

Dixon and
Walker 2011

No

N/A

Dixon and
Walker 2011

No

N/A

No

N/A

Yes

D

No

N/A

No

N/A

No

N/A

Yes

D

No

N/A

Yes

D

T-U-1

T-U-2

T-U-3
T-U-4
T-U-5
T-U-6
T-U-7
T-U-8
T-U-10
T-U-11

Artifact scatter
Construction
debris

Artifact scatter
Artifact scatter
Japanese artifact
scatter
Artifact scatter
Artifact scatter
Artifact scatter
Artifact scatter
Artifact scatter

WWII American
Military, Second
American
Territorial
WWII American
Military, Second
American
Territorial
WWII American
Military
WWII American
Military
WWII Japanese
Military
Occupation
WWII American
Military
WWII American
Military
WWII American
Military
WWII American
Military
WWII American
Military
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Table 4.1.10-5. Summary of Architectural Properties within the Water Well Development PDIA
Common to All Cantonment/Family Housing Alternatives
Building/Structure Type
USGS Guam Geomagnetic
Observatory Variations
Building (Temporary Site
Number T-WAW-022)
Disaster Preparedness (Facility
14000)
Water Pump Station (Facility
9038)
Hazardous Waste Storage
(Facility 14527)
Overwatch

Number of Buildings/
Structures of this Type
in Potential Impact Area

Date of
Construction

NRHP Eligible?

AAFB

1

Circa 1957

Yes

AAFB

1

1954

Not Evaluated

1

1973

No

1

1994

No

1

Unknown
2008 for
Facility 9039;
Unknown for
Facility 9050

Not Evaluated

4

Circa 1957

Not Evaluated

3

Unknown

Not Evaluated

Location

AAFB
AAFB
AAFB
AAFB

Pumphouses (Facilities 9039
and 9050)
USGS Guam Geomagnetic
Observatory Administrative
Buildings
Unknown

2

No

AAFB

AAFB

The proposed Andersen Middle School expansion at AAFB and the DoDEA High School construction at
the NBG are common to Alternatives A, B, and D. Both of these areas were included in the intensive infill surveys conducted in support of this SEIS. No archaeological sites were recorded during the in-fill
surveys in either area (Dixon et al. 2014). Three architectural properties are located within the Andersen
Middle School expansion area, but all were built within the last 50 years and do not meet the exceptional
significance threshold required under NRHP Criteria Consideration G (Table 4.1.10-6). No architectural
properties are located at the DoDEA High School PDIA. No TCPs have been recorded in the Andersen
Middle School or DoDEA High School PDIAs.
Table 4.1.10-6. Summary of Architectural Properties within the Andersen Middle School Expansion
Impacted Area Common to Cantonment/Family Housing Alternatives A, B, and D
Building/Structure Type

Location

Billboard
O/D Recreation Pavilion
Bus Stop

Andersen
Andersen
Andersen

4.1.10.2

Number of Buildings/
Structures of this
Type in Potential
Impact Area
1
1
1

Date of
Construction

NRHP Eligible?

2007
1992
Modern

No
No
No

Environmental Consequences

Construction
Construction activities associated with Alternative A may adversely affect historic properties. Final
determinations of effect would occur following application of procedures outlined in the 2011 PA.
Following is a discussion of potential adverse effects for purposes of this analysis. Excavation and soil
removal associated with buildings and utilities construction could adversely affect 13 known NRHPeligible archaeological sites, including pre-Contact/Latte Period artifact scatters and other sites (see
Tables 4.1.10-1 and 4.1.10-2). However, two of these sites (GHPI Numbers 66-08-2551 and 66-08-2552)
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have been previously mitigated via archaeological data recovery conducted in consultation with SHPO
(Eakin et al. 2012).
Construction at Finegayan would also require the demolition of 24 buildings (Table 4.1.10-7). Of these 24
buildings in the PDIA, 16 are covered under the Program Comment for Cold War Era Unaccompanied
Personnel Housing (ACHP 2006), 7 are not eligible, and 1 (facility number 209) is not evaluated. The
Program Comment resolves NHPA Section 106 requirements for demolition of the 16 buildings. Under
Alternative A, demolition of the 7 buildings that are not eligible for listing in the NRHP would be
consistent with a no historic properties affected finding. Consistent with the 2011 PA, final
determinations of eligibility, including the one unevaluated property, and assessment of effect would be
completed in conjunction with project-specific reviews, if this alternative is selected.
Table 4.1.10-7. Architectural Properties to be Demolished within the Finegayan Cantonment
Alternative PDIA
Date of
Construction
1965

Building Name or Type

Location

Facility Number(s)

Andreen Softball Field

Finegayan

Public Quarters Junior
Officer

Finegayan

159
173, 175, 185, 187, 188,
189, 191, 192, 193, 194,
C190

Public Quarters Enlisted

Finegayan

C202, C203, C204, C205

1963

Public Quarters – CO

Finegayan

197

1966

Finegayan

200

1964

No

Finegayan

204

1972

No

Finegayan
Finegayan
Finegayan
Finegayan

209
305
335
387

1963
1973
1978
Unknown

Not Evaluated
No
No
No

Swimming Pool Pavilion

Finegayan

498

1987

No

Billboard*
O/D Recreation Pavilion*
Bus Stop Shelter*

AAFB
AAFB
AAFB

1598
1660
80140

2007
1992
1993

No
No
No

CDAA Building/Standby
Generator 350 KW
CDAA Building/Standby
Generator 350 KW
Swimming Pool Bathhouse
NEX Storage Warehouse
CDAA Chill Water Plant
Bus Stop Shelter

1955

NRHP Eligible?
No
Covered under
Program Comment
Covered under
Program Comment
Covered under
Program Comment

Legend: KW = kilowatt
Note:
*Facilities that would be demolished for the Andersen Middle School expansion.

Excavation and soil removal associated with the construction of off-site utilities and expansion of two
schools could adversely affect 12 known NRHP-eligible archaeological sites (see Alternative A,
Tables 4.1.10-4 and 4.1.10-5) and 1 NRHP-eligible structure. Nine structures that are unevaluated could
also be adversely affected by construction.
The Andersen Middle School expansion would require the demolition of three structures (see
Table 4.1.10-7), which are not considered eligible for listing in the NRHP.
In addition, construction at Finegayan has the potential to directly impact culturally important resources
that are not historic properties, but may be considered under NEPA. The project would require the
removal of limestone forest where culturally important natural resources may be present. The 2011 PA
contains measures for coordinating with the SHPO and concurring parties to contact traditional natural
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healers, herbal practitioners, and traditional artisans regarding identification and disposition of these
important resources (see 2010 Final EIS, Volume 2: page 2-10; Volume 9, Appendix G, Chapter 4).
Operation
Operations associated with Alternative A would not directly affect any historic properties or impact other
resources of cultural importance. Indirect adverse effects to known NRHP-eligible archaeological sites on
the coast could result from an increase in personnel and traffic in the area. The potential for indirect
adverse effects to the Haputo site (GHPI Number 66-08-007) could increase due to an anticipated general
increase in use of recreational resources (see Section 4.1.7). The 2011 PA has a provision for Cultural
Resources Awareness Training to reduce the risk of damage.
Summary of Impacts and Potential Mitigation Measures
Implementation of Alternative A could cause direct, adverse effects to 23 known NRHP-eligible sites and
1 NRHP-eligible structure, which is the largest number of effects compared to any of the other
cantonment/family housing alternatives. Refer to Section 4.6, Table 4.6-1 for a comparison of cultural
resources impacts and potential mitigation measures for each cantonment/family housing alternative. Two
additional NRHP-eligible sites have been previously mitigated. There could be indirect adverse effects to
one archaeological site/potential TCP at Haputo due to an increase in visitors and an increased potential
for inadvertent or accidental damage. Demolition could also affect ten buildings that have not yet been
evaluated for listing in the NRHP (see Table 4.1.10-5 and 4.1.10-7). Direct impacts could occur to natural
resources of cultural importance as a result of limestone forest removal. The 2011 PA includes measures
to coordinate with SHPO and concurring parties to address appropriate treatment of these resources.
The 2011 PA, as discussed in Section 3.10.2, establishes a program alternative for complying with NHPA
Section 106 requirements. Broadly, the 2011 PA includes processes to share information, consider views
of the public, and develop mitigation measures when historic properties may be adversely affected. The
2011 PA provides measures for mitigating adverse effects to NRHP-eligible or listed archaeological sites,
consulting on new projects and initiating additional identification efforts, and resolving impacts due to
loss of access to culturally important natural resources. To the degree possible, impacts to historic
properties and other resources of cultural importance would be avoided or minimized during the planning
process. Consultation under the 2011 PA will address potential adverse effects and alternatives to avoid
adverse effects. If avoidance is not possible, Table 4.1.10-8 presents potential mitigation measures to
resolve adverse effects to historic properties and reduce impacts to cultural resources from the
implementation of Alternative A. With the implementation of these measures and processes as outlined in
the 2011 PA, it is expected that significant direct and indirect impacts due to construction and operations,
as defined under NEPA, would be reduced to a level below significance.
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Table 4.1.10-8. Potential Mitigation Measures for Alternative A for Adverse Effects (NHPA) and
Impacts to Other Cultural Resources (NEPA)
NHPA Effects

Mitigation

Potential direct adverse effects to
24 historic properties—23 NRHPeligible archaeological sites and 1
NRHP-eligible structure

Data recovery excavations are considered the standard mitigation for any historic
property that is strictly archaeological in nature. DoD will submit a mitigation plan
to the SHPO in writing, consult with other PA Signatories and Concurring Parties if
requested, and submit data recovery reports for SHPO review prior to being
finalized. Mitigation also includes preparation of public education and interpretation
materials in English and Chamorro using the information developed or data
recovered to create a summary of the work completed and a statement regarding the
mitigated site’s significance to the regional culture. Additional mitigation could
include enforcement of construction contract stipulations and GHPI data form
updates as required by the 2011 PA.

Potential indirect adverse effects to
one NRHP-eligible archaeological
site/potential TCP
Undetermined effects to 10
unevaluated buildings
NEPA Impacts
Potential direct impacts to
culturally important natural
resources

Conduct initial orientation briefs for incoming DoD personnel to enhance Cultural
Resources Awareness and reduce the risk of inadvertent damage
If additional historic properties are identified, develop appropriate mitigation
measures in accordance with the 2011 PA.
Mitigation
Through the 2011 PA process, coordinate with the SHPO and concurring parties to
contact traditional natural healers, herbal practitioners, and traditional artisans to
provide an opportunity to collect these resources consistent with installation security
instructions and safety guidelines.

4.1.11 Visual Resources
4.1.11.1

Affected Environment

A list and description of visual resources at Finegayan is contained in the 2010 Final EIS (Volume 2,
Chapter 13: Visual Resources, Section 13.1.1.2: Affected Environment, pages 13-9 to 13-13). The
Finegayan area includes DON communication facilities surrounded by low grasslands, shrubs, and
densely forested areas. Wide open vistas from, and into, this area are limited due to the terrain and
vegetative canopy. Nevertheless, there are some areas with breaks in the canopy, providing panoramic
vistas of natural and man-made features along Route 3.
4.1.11.2

Environmental Consequences

Construction
Because there is less development associated with the proposed action due to a reduced number of
Marines and dependents being relocated, the degree of impact would be less than that described in the
2010 Final EIS (Volume 2, Chapter 13: Visual Resources, Section 13.2.2: Environmental Consequences,
pages 13-65 to 13-67). Short-term direct impacts to existing public views would result from the presence
of construction equipment, then would cease to continue after construction. Therefore, there would be less
than significant impacts on visual resources.
Operation
The impacts would be less than significant on visual resources from operations. The impacts would be
somewhat less than those impacts described in the 2010 Final EIS (Volume 2, Chapter 13: Visual
Resources, Section 13.2.2: Environmental Consequences, pages 13-65 to 13-67), as there is less
development proposed under this alternative. The proposed facilities would not be visible from
recognized viewpoints, vistas, or overlooks.
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The new base features would be designed to be consistent with the 2011 Installation Appearance Plan
(IAP). While the base would not be accessible to the public, some features would be publicly visible
including the entrance gates, perimeter fencing, peripheral landscaping, and vertical infrastructure (i.e.,
light posts and water tanks). These previously mentioned features as well as the remaining new base
features would present a united design template, as outlined in the IAP.
While some features would be publicly visible from roadways, no recognized view corridors or sensitive
receptors would be impacted. In addition, the Haputo ERA Management Plan requires a no construction
buffer zone of 100 feet (30.5 m) from the ERA boundary. Beyond the no-construction buffer zone, there
would be a 200-foot (61-m) buffer zone where landscaping, fencing, and mowing would be allowed.
There would also be an additional buffer of approximately 440 feet (134 m) from the cliffline to the
Haputo Bay shoreline (total of 0.1 mile [0.2 km]). Therefore, less than significant direct long-term
impacts on visual resources would result from implementation of this alternative.
4.1.12 Ground Transportation
4.1.12.1

Affected Environment

The affected environment for ground transportation resources associated with Alternative A includes
transportation facilities internal to the site (on-base roadways and intersections) and entry control
facilities. This section addresses existing conditions and assesses how the construction and operation of
Alternative A would potentially affect transportation conditions for roadways, transit facilities, and
pedestrian and bicycle facilities on-base. Potential ground transportation impacts to off-base (external)
roadways are addressed in Section 6.1 of this SEIS.
Roadway Network
Finegayan is currently accessible via the existing gate located on Route 3 near Bullard Avenue. Currently,
all of the on-base roadways are two lanes (one lane in each direction). Traffic counts at this military
access point were conducted in December 2012. Based on the relatively low traffic demand observed at
this location, the internal roadways and intersections are expected to operate at acceptable LOS (LOS A,
B, C, D, or E) during the weekday a.m. and weekday p.m. peak hours.
Transit Network
There is no existing transit service on Finegayan. The GRTA operates fixed route and paratransit service.
The Blueline 1, servicing Hagåtña, Tamuning, Micronesia Mall, and Tumon, is the nearest fixed route bus
line, a distance of approximately 5.6 miles (9.0 km) from Finegayan. Paratransit service is provided to all
Americans with Disabilities Act (ADA)-eligible certified passengers. Paratransit service provides
transportation to the nearest fixed route.
Pedestrian and Bicycle Network
There are no dedicated pedestrian or bicycle facilities on or near Finegayan. However, shoulders exist
along Route 1 and on Route 3, south of Route 28. Typically, the outside lane or shoulder, which is
generally unpaved, functions as the pedestrian/bicycle space.
4.1.12.2

Environmental Consequences

Potential ground transportation impacts addressed in this section are limited to elements of the proposed
action that could affect on-base (internal) roadways. Potential ground transportation impacts to off-base
(external) roadways are addressed in Section 6.1 of this SEIS.
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Construction
Construction of the new cantonment/family housing area, associated support facilities and roads
associated with Alternative A would include clearing and grubbing, demolition of existing road
pavement, excavation, filling, and landscaping. During the construction period, short-term, intermittent
transportation impacts may result from truck movements as well as construction worker vehicles traveling
within the site. Potential temporary and intermittent construction direct impacts generated by the proposed
action at Finegayan would include impacts associated with the delivery of construction materials and
equipment, removal of construction debris, and parking for construction workers.
Due to a combination of high demand for off-island construction workers, frequent truck trips for
deliveries of construction materials, and the arrival of some of the relocating Marine Corps personnel and
their dependents prior to completion of construction, 2021 is expected to be the peak year for
construction-related traffic. Table 4.1.12-1 presents a summary of the estimated vehicle traffic during
peak construction.
Table 4.1.12-1. Estimate of Year 2021 Peak Construction-Related Traffic
Destination
Cantonment
Family Housing
Training Area
Apra Harbor
Total

Annual Trips by Origin
Port
81,972
14,894
11,954
9,732
118,552

Quarries
347,154
59,942
58,314
39,170
504,580

Note:

Construction-related traffic is assigned a passenger-car equivalency of 3.0 to account for the size and acceleration of
construction vehicles relative to passenger vehicles.
Source: FHWA 2013c.

The short-term construction-related traffic would result in congestion to on-base roadways because of the
slower movements and larger turning radii of trucks compared to passenger vehicles. Tractor-Trailers,
Dump Trucks, Concrete Trucks, Delivery Trucks, and Vans are assigned a passenger-car equivalency of
3.0 to account for their size and acceleration relative to passenger vehicles. Truck traffic that occurs
during the peak commute hours, and peak hours of adjacent roadways (typically 7:00 a.m. to 9:00 a.m.,
and 4:00 p.m. to 6:00 p.m.) could result in worse LOS and higher delays at some intersections. However,
the majority of truck traffic would be expected to occur during off-peak hours.
Construction workers and construction-related vehicle trips would have different trip origins and
destinations compared to the Marine Corps personnel and their dependents once construction is complete.
Consequently, short-term and intermittent impacts may occur during construction in locations that would
not be impacted after construction, when the development is fully operational. Potential direct and
indirect impacts to ground transportation resources from construction would be minimized with
implementation of appropriate work zone traffic management strategies and BMPs. Therefore,
construction of Alternative A would have less than significant direct and indirect short-term impacts to
on-base (internal) roadways.
Operation
Roadway Network
As currently proposed, Alternative A would be directly accessible from Route 3 and Route 3A. The
existing gate would be closed, removed, and replaced. The cantonment area would be located at the north
end of the site and would be accessible via a new Main Gate. The new Main Gate would be aligned with
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the westbound approach of the second roadway south
south of the access road to the Starts Golf Resort). At
Gate (unattended) would be constructed on Route 3A.
south end of the site and would be accessible via
Residential/Commercial Gate would be aligned with
eastbound approach at the intersection with Route 3.

of Potts Junction (i.e., the roadway immediately
the north end of the site, a new Tactical Vehicle
The family housing area would be located at the
a new Residential/Commercial Gate. The new
an existing roadway, which would become the

The proposed on-base (internal) roadway network hierarchy for Alternative A was determined based on
the conceptual development plan and layout of the cantonment/family housing area and the capacity
required to accommodate the expected travel demand on the facilities. The proposed on-base (internal)
roadway network hierarchy diagram for Alternative A is included in an Appendix F of this SEIS.
An internal, four-lane arterial roadway would connect the cantonment with the family housing area. This
roadway would provide the primary north/south connection between the cantonment and the family
housing area. A second four-lane arterial roadway would extend from the proposed new Main Gate to the
Marine Expeditionary Brigade Headquarters (MEB HQ). These roadways would carry the heaviest traffic
volumes, including civilian employee trips from off-base to/from work locations, as well as trips by
military personnel to/from off-base locations.
Under any of the proposed cantonment/family housing alternatives, construction of new on-base (internal)
roadway facilities and entry control facilities would be required. The proposed action includes
construction of on-base (internal) roadway and entry control facilities that would be implemented by the
DoD. On-base (internal) roadway and entry control facilities for Alternative A, include, but are not
limited to, the following:






The existing gate would be closed and a new Main Gate would be constructed. The new Main
Gate would form the fourth leg (westbound approach) of the existing Route 3/Chalan Kareta
intersection.
A new Residential/Commercial Gate would be constructed at the south end of Finegayan, near
the family housing area, on Route 3.
A new Tactical Vehicle Gate (unattended) would be constructed at the north end of the
cantonment, on Route 3A.
An internal four lane arterial roadway would connect the family housing area, in the south, to the
cantonment, in the north.

All on-base (internal) roadway facilities have been designed with the capacity required to accommodate
the expected travel demand. Specifically, on-base (internal) roadway segments and intersections are
designed to operate at acceptable LOS (LOS A, B, C, D, or E) under future year (Year 2030) conditions
with the proposed action. The proposed action would not result in a direct long-term significant impact to
on-base (internal) roadways or intersections because the proposed action would not:




Cause a roadway segment or intersection operating at acceptable LOS (LOS A, B, C, D, or E) to
degrade to unacceptable LOS F.
Add 5% or more to the total directional peak hour volume on roadway segments (measured in
passenger car equivalents) and result in unacceptable LOS F.
Add 50 or more peak hour trips (measured in passenger car equivalents) and result in
unacceptable LOS F at intersections.
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Entry Control Facilities
Mandatory vehicle access control to military installations is a DoD requirement (DoD Directives 5200.8
and 5200.8-R). Generally, the purpose of an Entry Control Facility (ECF) is to provide security by
monitoring traffic entering a military installation. The degree of security required depends on the
sensitivity level of the mission and the level of force protection at any given time. The level of
identification and inspection requirements at an ECF would vary depending on the FPCON level.
The FPCON has a major effect on the processing time per vehicle and the resulting vehicle queues that
may develop, due to changes in the inspection procedures under each FPCON level and the number of
vehicles authorized for entry. For shorter time durations, the ECF should be designed to support
operations at FPCON levels Charlie and Delta. At FPCON levels Charlie and Delta, traffic congestion is
expected and may be relieved by authorizing entry to mission-essential personnel only. During periods of
heightened security, such as FPCON Delta, complete vehicle inspection and personal identification are
required. Processing rates range from 20 to 120 vehicles per hour per lane. However, the reduction in
workforce to mission essential personnel only and the prohibition of entry to visitors during these
conditions help to offset the reduction in vehicle processing capacity at the ECF.
In accordance with DoD 0-2000.12-H, DoD Antiterrorism Handbook, (February 2004), “the security
measures of FPCON Bravo+ must be capable of being maintained indefinitely without causing undue
hardship, affecting operational capability, or aggravating relations with local authorities.” Therefore, an
ECF must be capable of supporting the security measures employed during FPCON Bravo+, including
any Random Antiterrorism Measures (RAM) employed in accordance with the installation Antiterrorism
(AT) Program. Typical processing characteristics at FPCON Bravo+ include the identification (ID) of all
vehicles, all vehicle occupants, and random vehicle inspection. RAM can include, but are not limited to,
erection of barriers and obstacles to control traffic flow; vehicle, cargo, and personnel searches; and
variations in security routines.
The operations of the proposed ECFs are controlled, or dictated, by the traffic demand and the vehicle
processing speed at the security check point. A quantitative analysis was conducted to evaluate the
potential for queuing at the proposed ECFs. The methodology and capacity assumptions utilized for this
analysis are based on information included in the Military Surface Deployment and Distribution
Command – Transportation Engineering Agency (SDDCTEA) Traffic and Safety Engineering for Better
Entry Control Facilities (2009) and the UFC 4-022-01 Security Engineering: Entry Control
Facilities/Access Control Points (May 2005).
SDDCTEA documents the results of assessments at over 200 ECFs concerning security, safety, and
capacity traffic engineering and has used this data to establish criteria regarding capacity and processing
rates at ECFs. The manual processing rate per lane with one ID checker ranges from 300 to 450 vehicles
per hour at FPCON Bravo+. With the implementation of tandem lane check arrangements, the manual
processing rate per lane increases to a range of 400 to 600 vehicles per hour. For purposes of this analysis,
it was assumed that each ECF would have two inspection lanes with one ID checker per lane. The manual
processing rate per lane was assumed to be 300 vehicles per hour, or the low-range of the estimated
processing rates with one ID checker. Therefore, with two processing lanes, approximately 600 vehicles
per hour could be processed at each ECF at FPCON Bravo+.
Transit Conditions
The proposed action would not result in a direct long-term significant impact to transit, because the
proposed action would not:
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Substantially increase traffic hazards to transit due to a design feature (e.g., sharp curves or
dangerous intersections) that does not comply with applicable design standards.
Fundamentally conflict with adopted policies, plans, or programs regarding public transit, or
otherwise decrease the performance or safety of transit facilities.

Pedestrian and Bicycle Conditions
Bicycle and pedestrian facilities would be included in the construction of new on-base (internal) roadway
facilities. Bicycle and pedestrian paths and facilities are integrated into the on-base transportation network
as a means to improve mobility and safety of non-motorized traffic. The proposed bicycle and pedestrian
network diagram for Alternative A is provided in Appendix F of this SEIS.
The proposed pedestrian and bicycle plan for Finegayan includes an extensive multi-purpose trail network
along most major roadways throughout the cantonment. This network would provide access to most
facilities within the cantonment and would provide a connection to the family housing area. All
residential streets within the family housing area would be constructed with sidewalks on both sides of
the street. A jogging/biking trail would circumnavigate the family housing area, connect to the
cantonment, and continue around the periphery of the cantonment development.
The proposed action would not result in a significant direct long-term impact to pedestrians or bicycles,
because the proposed action would not:



Substantially increase traffic hazards to pedestrians or bicycles due to a design feature (e.g., sharp
curves or dangerous intersections) that does not comply with applicable design standards.
Fundamentally conflict with adopted policies, plans, or programs regarding bicycle or pedestrian
facilities, or otherwise decrease the performance or safety of such facilities.

4.1.13 Marine Transportation
4.1.13.1

Affected Environment

The information and analysis here apply for each cantonment/family housing alternative and facilities
common to all cantonment/family housing alternatives being considered in this SEIS. The level of use of
marine transportation facilities is predicted to be the same regardless of the selected alternative.
The harbor is the main port of Guam and contains Naval Base Guam, Coast Guard Sector Guam, and
José D. Leon Guerrero Commercial Port. A description of Apra Harbor, including the condition of
facilities, levels of use, and associated shipping lanes, is contained in the 2010 Final EIS (Volume 2,
Chapter 14: Marine Transport, Section 14.1.4: Apra Harbor, pages 14-1 to 14-9). The following
information supplements the description of Apra Harbor’s facilities and activities.
Updates to Facilities
The José D. Leon Guerrero Commercial Port (Port of Guam) has remained largely unchanged since it was
constructed in the 1960s. Expansion of the Port of Guam’s facilities and equipment upgrades have been
proposed by PAG to improve operational efficiencies and increase the Port of Guam’s capacity. The
proposed military relocation created an additional impetus to implement studies and improvements to
service the anticipated construction work and additional population. In August 2007, work began on
updates to the Port of Guam’s master plan, but no significant revisions have been completed to date
(White 2013). Significant upgrades to the port are underway (the largest of which is a $50 million port
improvement project started in February 2013 that will add 10 acres [4.05 ha] to the container and break
bulk yards, and reconfigure the port and the entrance gate for more rapid, efficient and secure freight
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movements). The change to annual capacity and overall port processing times (total and specific vessel
type) is not known.
Needs assessments for the proposed military relocation to Guam were based on preliminary information
about cargo volumes and personnel relocation provided by JGPO. A final draft Port of Guam master plan
was completed in April 2008 that set a schedule for upgrading the facilities. The master plan for the Port
of Guam calls for nearly $200 million in capital improvement upgrades to Port of Guam facilities to
support the military relocation. The modernization program was granted conditional approval from the
Guam Legislature in December 2008, and would address both Guam’s expected growth without the
proposed action and the anticipated increase in cargo volume resulting from the proposed action.
Modernization of the Port of Guam is divided into three phases, Phase IA, IB, and II. The phases are
summarized in the 2010 Final EIS (Volume 2, Chapter 14: Marine Transport, Section 14.1.4.1: Harbor,
page 14-4), and detailed in an email from A. Rosenthal, Project Manager for PB America, on
April 14, 2010. To date, Phase IA has progressed as follows:








An amendment to the 2010 Defense Appropriations Bill transferred $50M of DoD FY2010 funds
to the U.S. Department of Transportation to fund Phase IA (Saipan Tribune 2010).
USDA awarded the PAG $54.5 million in loans in October 2010 for the Modernization Program
(Torres 2012).
After the 2011 announcement by DoD that the military relocation would be adjusted downwards,
the Port Modernization was adjusted to reflect needs of local communities (Torres 2012).
Projects underway as of 2012 (Torres 2012) include a lighting upgrade for the Container Yard,
replacement and repair of sheet piles in Gregorio D. Perez Marina, repair of columns of Foxtrot 5
Wharf, and the purchase of new cranes.
The scope for a $4 million upgrade of Port security is being finalized.
No work has begun on the Phase IB or Phase II modernization plan.

Updates to Level of Use
The PAG tracks information on vessels and their cargo. A summary of recent total vessel visits is shown
on Table 4.1.13-1. Vessel tallies are presented for the following categories: Container Ship,
Break-bulk/roll-on-roll-off/Bulk, Barges, Fishing, and Total. Break-bulk is cargo that is packed in cases,
bales, cartons, drums, carboys, etc. Roll-on-roll-off is wheeled cargo that can be driven on/off the vessel
(e.g., automobiles). Bulk is general cargo. The overall number of vessels calling on the Port of Guam
steadily and substantially decreased between FY1995 (2,924 vessels) and FY2012 (635 vessels) (PAG
2008a, 2008b, 2013a), resulting in a decrease between those years of about 78% (2,289 vessels). The
numbers of barges and fishing vessels have shown the greatest amount of decrease. The number of barges
decreased from 169 (FY1995) to 13 (FY2012) while fishing vessels decreased from 2,161 (FY1995) to
267 (FY2012) (PAG 2008a, 2008b, 2013a). The decrease in vessel visits to PAG reflects the recent
slowdown in the global economy. Improvement in the global economy may result in an increase in vessel
visits. The decrease in fishing vessels is due to shifting fishing grounds and regulations (PAG 2013b), and
is unlikely to return to former levels.
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Table 4.1.13-1. Port of Guam Vessel Visits FY1995 through FY2012
Fiscal Year
FY1995
FY1996
FY1997
FY1998
FY1999
FY2000
FY2001
FY2002
FY2003
FY2004
FY2005
FY2006
FY2007
FY2008
FY2009
FY2010
FY2011
FY2012

Container Ship
117
124
130
151
146
114
111
105
103
109
103
109
153
165
161
395
149
94

Break-bulk/Roll-on-RollOff/Bulk
477
296
212
365
296
418
422
412
433
377
305
316
165
171
192
102
122
136

Barges

Fishing

Total

169
138
167
106
155
112
111
102
94
97
60
17
21
17
21
41
9
13

2,161
2,351
2,205
2,107
1,942
1,906
1,960
1,481
1,332
1,044
800
771
651
586
499
128
343
267

2,924
2,909
2,752
2,765
2,569
2,529
2,697
2,139
1,983
1,648
1,327
1,289
1,113
1,022
989
793
789
635

Sources: PAG 2008a, 2008b, 2013a.

The number of container ships and the number of containers handled by the Port of Guam remained
relatively constant during the period of FY1995 through FY2006, with an average of 119 ships and
84,356 containers annually. The annual number of ships and total containers handled increased
substantially during the period between FY2007 and FY2011 (with an average of 205 and 97,326,
respectively), before falling to previous levels in FY2012 (94 and 85,464, respectively) (PAG 2013a).
4.1.13.2

Environmental Consequences

The short-term construction and long-term use of the cantonment/family housing, as well as associated
training facilities, and support activity and construction, may directly affect marine transportation by
impacting the military, commercial, and recreational navigational usage of Apra Harbor through the
increased number of vessels. It is critical that navigational access to the harbor facilities and channels be
maintained for all users. Apra Harbor is the only DoD harbor that could accommodate the vessels
required for the relocation of the Marines to Guam. As no other locations can feasibly accommodate the
Marines, no other alternative location will be considered.
Marine Transport to Support Cantonment/Family Housing
The marine transport analysis in the 2010 Final EIS (Volume 2, Chapter 14: Marine Transport,
Section 14.1.4: Apra Harbor, pages 14-1 to 14-9) determined a less than significant impact from
additional vessel transit required for the construction and occupation of the cantonment/family housing. It
was estimated that an additional 242 break-bulk vessels and 145 container vessels would be required
annually. This number of additional annual vessel visits was assumed for both construction and operation
of cantonment/family housing.
Since the issuance of the 2010 Final EIS, the size of the proposed permanently relocated force has been
reduced from a force of approximately 8,600 Marines with 9,000 dependents to a force of approximately
5,000 Marines with approximately 1,300 dependents (about 36% of the original size), which would
reduce the magnitude of the expected increase in marine traffic due to the relocation. The relocation
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would also be more gradual and reach steady-state conditions at a later date. These revised characteristics,
would further reduce the impact, with fewer overall expected vessel trips occurring at a later date.
The following analysis supersedes the analysis used in the 2010 Final EIS, due to the reduced size and
altered timetable of the proposed action. The analysis presented here is a summary of relevant data from a
future use study, as part of Apra Harbor’s 2013 Master Plan (PAG 2013b).
A background increase in all types of cargo processed in Apra Harbor is predicted (1.1% annual increase
until FY2019, and a 0.9% annual increase thereafter). Table 4.1.13-2 summarizes predicted levels of
cargo to be processed in Apra Harbor, under both background levels and with the proposed action.
Table 4.1.13-2. Forecast Port of Guam Cargo Processed
Fiscal Year
FY2013
FY2033 (Background)
FY2033 (Alternative A)
Increase due to Alternative A in FY2033
Peak level during Alternative A
Construction (Year)

Containers
(Number/TEU)*
94,118 / 160,000
114,118 / 194,000
128,823 / 219,000
14,705 / 25,000
155,822 / 265,000
(FY2022)

Break-bulk/Roll-onRoll-Off/Bulk (tons)
170,000
205,000
216,000
11,000

Liquid (million
barrels)
6.96
8.42
8.91
0.49

251,000 (FY2021)

10.03 (FY2021)

Legend: TEU = twenty-foot equivalent.
Notes: * - Assuming 1.7 TEUs to Container.
Source: PAG 2013b.

A berthing-use analysis predicted a background berth utilization of 33% by FY2033, with lower levels of
utilization in earlier years. The proposed action would increase berth utilization to 43% in the peak year
of construction (FY2022), with lower levels of utilization during all other years in the range of analysis
(2013-2033) (PAG 2013b). Analyses for crane and storage capacity over the same period similarly
showed that while the proposed action would increase use, it is within the capacity of current facilities,
and will not limit berth capacity (PAG 2013b). Because estimated berth utilization is well below capacity,
short-term and long-term impacts would be less than significant.
4.1.14 Utilities
4.1.14.1

Affected Environment

This section includes information related to existing electrical, potable water, wastewater, solid waste,
and IT/COMM utilities as they apply to Alternative A and facilities common to all alternatives.
Electrical Power
Electrical distribution for Alternative A includes the existing federally owned power distribution system.
The power being supplied to this area comes from the GPA generation system via a 34.5 kV transmission
line (owned by the DoD and leased to the GPA). The situation and condition of these utility systems is
unchanged from the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1: Affected Environment,
pages 3-5).
Potable Water
Alternative A includes existing water wells and a water distribution system that are owned, operated, and
maintained by the DoD. The local water supply is primarily provided by on-site groundwater wells, with
backup interconnection to the general DoD potable water system. In FY2015, two existing elevated
250,000 gal (946,353 liter) water storage tanks located along Route 3 in Finegayan and South Finegayan
will be replaced with a new 500,000 gal (1,892,706 liter) concrete cylindrical ground-level water storage
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tank. The new ground-level tank will be installed adjacent to the existing 200,000 gal (757,082 liter)
concrete ground-level storage tank (B144), with an updated supervisory control and data system and
connection to the Harmon Pump Station. In FY2016, both elevated storage tanks at Finegayan and South
Finegayan are planned to be demolished. Changes to these existing storage tanks are not part of the
proposed action.
The current distribution system is over 20 years old and consists of cast iron or asbestos cement pipe.
There is also an existing 200,000-gal (757,082-liter) ground-level water storage tank and water softening
plant located near Route 3. This facility is connected to the DoD water system and would remain in
service.
The DoD water transmission system in northern Guam consists of 10-inch and 12-inch asbestos cement
and cast iron pipes, and is part of the DoD potable water system that conveys water between southern
Guam and northern Guam. The main water sources for Finegayan are the wells located at Finegayan. The
DoD is committed to improving its water loss control program, and has begun implementing measures to
reduce unaccounted for water, as well as developing plans for further improvements. The FY2013
unaccounted for water rate is 22% for the portion of the system which currently supplies Finegayan
(NAVFAC Public Works Department, personal communication, September 2013). Water leak detection
and repairs will continue for the system for further reduction of unaccounted for water. Tracking of
unaccounted for water due to unbilled authorized consumption (e.g., water for firefighting, flushing) and
water metering audits are also in process for proper accounting of water usage. The current DON goal for
unaccounted for water is to reduce water loss to 12% (NAVFAC Public Works Department, personal
communication, September 2013).
The system serving the southern and central Guam DoD installations is supplied primarily from the DON
Fena Water Treatment Plant. Recently, there has been concern as to whether water from this system
exceeds drinking water standards for disinfection byproducts. The DON has implemented short-term
measures to reduce disinfection byproducts. It continues to pursue long-term solutions and coordinates
with the GWA in order to jointly address this issue. Alternative A for the cantonment/family housing
would not typically be served by water from the southern DoD system.
Existing facilities at Finegayan are served solely by the DoD water system. However, implementation of
Alternative A would impact other areas on-island through indirect impacts (induced civilian growth and
construction workers imported from off-island locations). These indirect impacts would affect the GWA
potable water system. While some GWA potable water system and management capabilities have
improved since the 2010 Final EIS, the existing GWA potable water system still needs many
improvements to bring the system up to standards.
The GWA is currently under a court-issued stipulated order to improve their water systems and
management. From April 23, 2012 to May 4, 2012, USEPA’s National Enforcement Investigations Center
(NEIC) conducted inspections of GWA’s public potable water system and issued a report listing the
inspection results (USEPA 2012). Deficiencies were found for GWA’s wells, water sources, distribution
system, and storage tanks, as well as issues with management and operations. Well deficiencies included
potential sources of contamination near wells, leaking pipes and valves, insufficient well pads, improper
chlorination and disinfection equipment, and more groundwater per well being withdrawn than GEPA
permits authorize. The report found that GWA’s water sources lack adequate backup pumps and meters,
have leaking pumps, and gaps between roof and well walls allow entry by animals, birds, and reptiles.
Deficiencies for the distribution system include lack of understanding of the whole system by the
operators, undersized water lines, lack of standard operating procedures, incomplete GIS maps, absence
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of a regular flushing program, an estimated water loss of approximately 50%, and frequent water outages.
The report also indicated that GWA’s water tanks are missing functioning control systems, and they are
improperly managed, causing corrosion throughout the facilities.
The current GWA water system reportedly produces an approximate total of 42 MGd (159 MLd). GWA
has made recent system improvements through leak detection and repairs and has reported a reduction in
unaccounted for water to approximately 36% (GWA 2013). However, based on the National Enforcement
Investigations Center report, the unaccounted for water is still approximately 50% (USEPA 2012). GWA
reports substantial progress towards achieving overall compliance with USEPA requirements. Notable
improvements include the following:






Completing 53 out of 54 projects by deadlines set in the 2011 Court Order.
Establishing a water meter replacement program and completing installation of over 25,000 new
meters (GWA 2013).
Completing a 15-month leak detection and repair project (GWA 2013).
Publishing the Potable Water Production Enhancement Plan, on June 10, 2010 (GWA 2010).
Publishing the Water Audit Program & Water Loss Control Plan, approved by the Consolidated
Commission on Utilities, on August 23, 2011 (GWA 2011).

The current non-revenue water rate, according to the GWA General Manager’s Report (GWA 2012), is
36% and uses the American Water Works Association M36 standard method of calculation. That
compares favorably with prior estimates of 50%. Whether this is from actual improvements or reflects the
difficulty in calculating unaccounted for water is not known.
GWA’s Potable Water Production Enhancement Plan includes measures to increase production as well as
reduce its loss rate (GWA 2010). This includes plans for capital improvement projects to rehabilitate
existing deep wells, develop new wells, upgrade the Ugum Water Treatment Plant system, increase the
Santa Rita Springs and Asan Springs production, repair or replace storage tanks, install master meters,
and implement supervisory control and data acquisition at major GWA facilities and pressure zones. The
GWA reports installing Residual Chlorine Monitors for both “high risk wells” and “medium risk wells,”
while design services for “low risk wells” is ongoing. The GWA is in the process of developing three new
wells (AG-10, Site 8, Site 10) for increased water supply. The Santa Rita Springs was recently repaired in
late 2012. Under the Capital Improvement Plan, the GWA would repair or replace 29 existing storage
tanks by 2021. Construction of the GWA’s first 2 million gal (7.5 million liters) prestressed concrete tank
was completed in August 2013 for Barrigada residents. Major repairs of Yigo #1 and Mangilao #2 are
scheduled to be completed by the end of 2013. Installation of over 25,000 new Badger Meters has shown
a substantial increase in water revenues; over $100,000 per month from January to June 2013.
Wastewater
The GWA compliance background contained in the 2010 Final EIS (Volume 6, Chapter 3: Wastewater,
Section 3.1.3.2: Affected Environment, pages 3-19 to 3-25) is summarized below and is supplemented
with new information. The wastewater infrastructure owned, maintained, and operated by the GWA has
had a legacy of deferred maintenance and minimal capital improvements, which has caused the systems to
deteriorate over the years. Lack of funding severely limited the GWA’s ability to adequately maintain and
improve the wastewater systems. The current major wastewater compliance requirements for the GWA
are covered under a 2011 court order, significant findings for wastewater from a USEPA NEIC inspection
conducted in 2012, and 2013 NPDES permits requiring secondary treatment for the Northern District
WWTP and Agana WWTP.
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In November 2011, an Order for Preliminary Relief RE: Deadlines for Outstanding Projects under the
Amended Stipulated Order (2011 Court Order) was entered into court. The effect of the 2011 Court Order
terminated the 2006 amended stipulated order as described in the 2010 Final EIS. However, it did not
resolve any claims for stipulated penalties for violations of the 2006 amended stipulated order prior to its
termination. As preliminary relief, the 2011 Court Order included compliance requirements and deadlines
for wastewater projects. The wastewater projects and compliance requirements outlined in the 2011 Court
Order included interim primary treatment upgrades to the Northern District and Agana WWTPs, interim
effluent limits at the Northern District WWTP, infiltration/inflow analyses and sewer system evaluation
surveys and complete upgrades to the Agat-Santa Rita, Baza Gardens, and Umatac-Merizo WWTPs. The
2011 Court Order also established requirements and programs for regular sewer cleaning, inspection, and
initiation of new efforts to connect residents to the GWA sewer system.
In 2012, the USEPA’s NEIC performed an inspection of the GWA’s wastewater collection and treatment
systems. The purpose of this inspection was to evaluate the management, operations, and maintenance of
the wastewater collection systems and the NDPES-permitted WWTPs. The following is a summary of the
significant findings by USEPA from the inspection:










The GWA’s sewage pump stations are subject to frequent power and equipment failures resulting
in sewage spills.
The GWA’s aged and deteriorated sewer pipes are subject to excessive infiltration and inflow
resulting in sewage spills and operational problems at the WWTPs.
The number of spills from GWA’s sewage collection system greatly exceeds spill rate norms for
similar wastewater systems.
The GWA reports effluent limit violations at each of its NPDES-permitted sewage treatment
plants.
Each of the GWA’s WWTPs had out-of-service or defective equipment.
Malfunctioning sludge digesters at the Northern District WWTP.
Regular bypassing of treatment units at the Agat-Santa Rita and Umatac-Merizo WWTPs
resulting in discharges of undertreated wastewater.
Discharges from the Agat-Santa Rita, Baza Gardens, and Umatac-Merizo WWTPs are not
disinfected and violate pathogen effluent limits at the WWTPs.
The GWA is not properly measuring effluent flow rates at its NPDES-permitted sewage treatment
plants.

In the years since the 2010 Final EIS, the GWA has made progress in complying with the 2011 Court
Order including addressing significant findings from the 2012 USEPA NEIC inspection. However,
implementation of capital improvement projects and improvements to the operation and maintenance of
the existing GWA wastewater infrastructure are in the initial stages and require several years and
significant funding to achieve full compliance. A program management consultant has been contracted by
the GWA to assist in the management of the required court ordered projects. Some projects have been
completed while others are in progress.
In February 2013, the Consolidated Commission on Utilities approved the GWA’s Capital Improvement
Plan for FY2013 through FY2018. The Capital Improvement Plan serves as the GWA’s blueprint for
creating, maintaining, renewing, and replacing the crucial infrastructure that will support Guam’s
continued growth. The GWA Capital Improvement Plan incorporates the projects and deadlines identified
in the 2011 Court Order. Funding sources for GWA’s Capital Improvement Plan projects include internal
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funding, system development charges, short-term loans, state revolving funds, federal grants, and
issuance of bonds.
In April 2013, USEPA issued NPDES permits for the Northern District WWTP and the Agana WWTP,
which established discharge limits consistent with secondary treatment levels. Upgrades to both plants are
needed to achieve compliance with the secondary treatment standards required by the current NPDES
permit.
The existing wastewater collection system for proposed Alternative A provides service to DoD
installations on Finegayan. This wastewater collection system is primarily a gravity sewer system with
two main trunk sewers connected to the GWA wastewater collection system. The existing wastewater
collection system discharges to the GWA collection system at a manhole located on Route 3, conveying
flows through an existing GWA 30-inch (76-cm) diameter sewer along Route 3 that feeds into the
Northern District WWTP.
A study was conducted by DoD in support of the 2010 Final EIS to evaluate the GWA sewer capacity
along Route 3 and Route 9 from the tie-in at AAFB to the Northern District WWTP. The scope of the
study included flow monitoring, a manhole survey, hydraulic modeling, model calibration, and sewer
capacity evaluation. Sewer capacity was based on the flow depth to pipe diameter ratio. A sewer pipe was
denoted as deficient if the modeled flow depth was more than the maximum pipe diameter ratio below:



For pipe diameter less than 15 inches (38 cm), maximum flow depth to pipe diameter
ratio = 0.50.
For pipe diameter greater than 15 inches (38 cm), maximum flow depth to pipe diameter
ratio = 0.75.

The hydraulic modeling results for the existing condition indicated the sewer along Route 3 and Route 9
can adequately convey flows during dry and wet weather conditions. There was one deficient pipe during
the wet-weather conditions located immediately upstream from the Northern District WWTP. A 15-inch
(38-cm) trunk sewer in Finegayan has deficient pipe segments during wet weather conditions. To resolve
this deficiency, the proposed action is to add a new relief sewer to convey additional wastewater flow to
the main GWA sewer along Route 3, and not add any additional flow to this deficient section of existing
15-inch (38-cm) diameter sewer pipe.
The island-wide GWA wastewater collection system has undergone periodic inspections and cleaning as
required under the 2011 court order. In an effort to comply with the 2011 court order, the GWA is also
proceeding with infiltration and inflow analyses and sewer system evaluation surveys for the northern,
central, and southern collection systems; and established capital improvement projects to replace and
rehabilitate the collection system.
The Northern District WWTP would treat all the direct wastewater flows from active duty personnel and
their dependents, the on-base civilian workforce, and industrial flows from on-base facilities. The
Northern District WWTP has a design capacity of 12 MGd (45.4 MLd). Interim primary treatment
upgrades at the Northern District WWTP were completed in December 2012. A capacity evaluation
following the completion of the primary treatment upgrades has shown the Northern District WWTP has
the ability to treat wastewater to primary treatment standards up to 9 MGd (34 MLd). The Northern
District WWTP is currently not able to meet the new secondary treatment discharge limits of the 2013
NPDES permit. The implementation timeline for planning, designing, constructing, and bringing
operational the required secondary treatment system to meet the new discharge requirements of the 2013
permit requires negotiations between the GWA and the USEPA.
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Both the Northern District WWTP and Agana WWTP would treat the majority of the increased indirect
wastewater flows that would be generated by the temporary construction workforce and induced civilian
population. The Agana WWTP has a design capacity of 12 MGd (45.4 MLd). Primary treatment upgrades
are being designed and implemented at the Agana WWTP, with a probable completion date of 2014. The
interim improvements at the Agana WWTP would allow the plant to have an operational capacity to treat
wastewater to primary treatment standards up to an average daily flow of 12 MGd (45 MLd). However,
with the issuance of an NPDES permit in 2013, the Agana WWTP currently has no operational capacity
to meet the new secondary treatment discharge limits. The implementation timeline for planning,
designing, constructing, and bringing operational the required secondary treatment system to meet the
new discharge requirements of the 2013 permit requires negotiations between the GWA and the USEPA.
The southern NPDES-permitted GWA WWTPs include the Agat-Santa Rita WWTP, Baza Gardens
WWTP, and Umatac Merizo WWTP. All of these WWTPs have various operational issues requiring
compliance actions. There are also some collection system deficiencies requiring attention. As required
by the 2011 Court Order, the GWA is planning to upgrade the Agat-Santa Rita WWTP, Baza Gardens
WWTP, and Umatac Merizo WWTP by 2018. The southern GWA WWTPs would likely receive
wastewater from the indirect induced population resulting from the proposed action, but is not expected to
receive wastewater from the indirect construction workforce, which is expected to be housed within the
northern wastewater service area.
Solid Waste
The existing solid waste infrastructure has changed since the publication of the 2010 Final EIS. Solid
waste continues to be collected and taken off-site for disposal. Currently, DoD contractors pick up waste
from the Finegayan site and take it to the Harmon Transfer Station for disposal at the Layon Landfill.
Other waste not accepted by the Layon Landfill continues to be disposed at either AAFB or Naval Base
Guam Apra Harbor facilities.
The municipal solid waste area of the AAFB landfill is in the closure process. The AAFB landfill
construction and demolition waste, asbestos waste, concrete crushing, and green waste mulching areas are
planned for continued operation and permitted appropriately.
The Naval Base Guam Landfill is operational, receiving wastes that are not accepted at the Layon
Landfill, such as green waste, wood waste, construction and demolition waste, asbestos, and dried sewage
sludge. The DON does not intend to close the municipal solid waste area of the Naval Base Guam
Landfill, and presently intends to keep the Apra Harbor Landfill open for those designated wastes not
accepted at Layon Landfill for contingency waste operations. The DON is currently coordinating with the
GEPA regarding the status of the municipal solid waste landfill permit for the Apra Harbor Landfill. The
proposed action would be consistent with the permit terms and conditions.
Information Technology and Communications
The existing IT/COMM utility includes existing DoD and commercial telecommunication duct banks,
manholes/handholes, and connection buildings. The existing DoD IT/COMM infrastructure has extensive
high bandwidth fiber optic distribution systems present throughout the Finegayan site. This infrastructure
includes a system of duct banks and manholes/handholes that feed from existing Building 112 on
Finegayan. Based on discussions with Finegayan personnel, the DON telecommunication node at
Building 112 has sufficient spare connectivity capacity to provide government telephone and data
services for the proposed new facilities. However, the existing telecommunication distribution system

4-102

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

does not have capacity to feed the proposed alternative; which would require additional conduit and
wiring.
Existing commercial phone and television services at Finegayan are provided through a combination of
overhead and underground distribution lines from local service providers. Telephone services at the
Finegayan site are currently provided by GTA TeleGuam via the existing Astumbo telephone switching
station along Route 3. Television services at Finegayan are currently provided by MCV from an overhead
distribution line along Route 3.
4.1.14.2

Environmental Consequences

The assessment of impacts associated with utilities assumed the implementation of sustainability
strategies as described in Section 8.6, Sustainability and Smart Growth. These strategies include measures
to achieve federally mandated levels of energy use reduction, water use reduction, waste reduction, and
total energy from renewable sources.
Electrical Power
The existing power distribution system at Finegayan is not capable of meeting increased demand from the
proposed action. Thus, Alternative A includes an expanded electrical power distribution system with
additional power feeds from the GPA. Based on the load projections for both the cantonment and family
housing, no upgrade would be required to the GPA’s generating capacity since the total load increase
would be within the capacity of their generating plants. However, upgrades to existing 34.5 kV
transmission power lines would be required to stay within operating parameters. This electrical power
distribution system for Alternative A as described in Section 2.4.4.1 has been developed to handle the
increased demand from the proposed action. There would be no direct long-term significant impacts on
current power customers, with only potentially short-term power outages during construction of the
expanded system. The potential for short-term power outages would be minimized through construction
phasing, use of temporary generators, and/or temporary connections to alternative power sources where
necessary, which would minimize downtime. Coordination and approval requirements for utility outages
would be conducted in accordance with Naval Facilities Engineering Command Marianas Utility Manual.
Outage notices would be provided a minimum of 30 days in advance. The island-wide electrical power
generating system owned and operated by GPA has adequate capacity to provide for the additional
demands from the proposed action.
Based on a load flow analysis performed by the GPA, which took into account all estimated future known
DoD electrical loads and estimated increased electrical demand from induced civilian/construction
workforce/and organic civilian growth through the year 2028; the load flow analysis indicated the
34.5 kV transmission system from the Harmon Substation to the AAFB Substation would require
upgrading as an optional approach. Implementing this upgrade option would be required for all proposed
alternatives. The upgrade would be installed underground from Harmon Substation to the proposed new
Finegayan Substation, then either overhead or underground to the AAFB Substation. This option would
be preferred for Alternative A since it runs right past Finegayan and this system is already in need of
refurbishment. The proposed new Finegayan substation would be a dual feed system from the Harmon
Substation and the AAFB Substation, and thus would have more reliable electrical power service as the
underground section would better withstand typhoons. For the second option (Harmon to Yigo), the
upgrade would be above ground.
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With the proposed improvements to electrical transmission systems and measures to minimize outages
during construction, long- and short-term direct impacts to the electrical systems would be less than
significant, both during construction and operation.
Potable Water
The existing DoD water system at Finegayan does not have the additional capacity to handle the increased
demand from the proposed action. The proposed potable water distribution system for Alternative A as
described in Section 2.4.4.1 has been developed to handle the system demands of the proposed action.
The current water system serving existing facilities would remain in service, with interconnections to the
proposed water system to provide for redundancy and operational efficiency. There are seven active water
production wells currently producing water on Finegayan and one operational well on standby being used
as an aquifer monitoring well. Some of these wells may need to be relocated or abandoned, or their
continued use negotiated with the GEPA due to the proximity of proposed cantonment facilities that are
within the wellhead protection zone and could cause groundwater contamination. Alternative approaches
could be future adjustments to the layout of the proposed facilities to shift them out of the wellhead
protection zone, or enhancement of the proposed facilities during the design phase to prevent impacts
from their operation on groundwater. There would be no significant direct, short-term impact to current
DoD water customers as the proposed system would supplement any lost water production. During
construction, the proposed system would have excess capacity until the Marine Corps fully occupies the
proposed installation. It should also be noted that the water production from the existing Finegayan wells
is used to meet demands from both existing facilities and operations at Finegayan, Barrigada and other
DON users as needed. It is also anticipated that the proposed water supply wells at AAFB would be
installed during the early phases of construction.
The short- and long-term direct impact to the Finegayan DoD potable water system from Alternative A is
therefore considered less than significant during both construction and final operational conditions.
DoD Potable Water System
The DoD transmission system needs to form a loop along Route 3, Route 1, and Route 9 to effectively
and securely convey water to the DoD installations located throughout Northern Guam. The entirety of
this transmission loop is not part of the proposed action, but is a future DON/DoD water system goal. It is
mentioned here because part of the DoD water system improvements required to support the proposed
action may overlap with the DON water system goal of installing a future northern potable water
transmission loop, and should be facilitated when designing and installing the required transmission
system for the proposed action. Existing transmission mains along Route 3 from Finegayan to Harmon
area and along Route 1 from Harmon area to Andersen South may need to be replaced with larger pipe
sizes. New transmission pipes may need to be installed along Route 3 from Finegayan to Potts Junction
and along Route 9 from Potts Junction to AAFB Main Gate. The improvements and upgrades to the offbase DoD water transmission system required to support the proposed action would not have any adverse
effects upon the existing DoD water system. The construction of the replacement mains could require
outages during construction but would be installed adjacent to the existing mains and switched over in
phases to minimize water service interruptions to current DoD customers.
As part of the DoD water system improvements to support the proposed action, approximately 11 new
water supply wells are proposed to be installed at AAFB. These new wells and water storage tank would
not impact the NGLA as the estimated sustainable yield is substantially higher than the estimated
withdrawal rate; including the estimated increased demand for induced civilian growth, temporary
induced construction workforce, and organic civilian growth. It should be noted that one of the existing
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wells at AAFB had shown elevated levels of chlorides (relative to the other AAFB wells) in early 2013.
The level of chlorides observed was slightly above the drinking water standard, but at a level where the
water can be blended with fresher water to meet the standard. AAFB has reduced pumping time for this
well in order to maintain lower chloride levels in the system. The NGLA concern and salinity issue are
discussed in more detail below.
The short- and long-term direct impacts to the DoD potable water system with the implementation of
Alternative A would be less than significant during both construction and during final operational
conditions because the improvements would provide adequate potable water to meet current needs, and
the proposed Marine Corps facilities would be in compliance with regulatory requirements.
GWA Water System
Overall long-term, direct and indirect potable water impacts from the proposed action include those to the
GWA potable water system because of induced civilian growth and the additional construction workforce.
The estimated long-term increase in potable water demand to the GWA potable water system would peak
during construction around year 2021 at 0.84 MGd (3.18 MLd). This estimate does not include indirect
long-term impacts from organic civilian growth. The refurbished Tumon-Maui well would provide an
additional 1.3 MGd (5.17 MLd) of permitted capacity, but based on USGS recommendations an
additional 0.8 MGd (3.18 MLd) rate of water production is preferred for aquifer management purposes.
The DoD could provide additional water production capacity to the GWA if requested to assist the GWA
in meeting their increased demand while the GWA makes improvements to their system. The total
estimated increased demand on GWA potable water system in the year 2028, including all proposed
action-related induced civilian growth and organic civilian growth, would be 3.74 MGd (14.16 MLd), of
which 0.28 MGd (1.06 MLd) would be attributable to the proposed action.
It would be expected that the GWA could meet the increased demand both during construction and in the
year 2028 when the relocation is scheduled to be completed. Water distribution could be a major issue for
the GWA, regardless of whether or not the proposed action occurs. However, the Guam Legislature has
recently authorized the GWA to finance improvements to its water system. Therefore, it is reasonable to
assume that the water distribution system will be improved. Thus, the short and long-term indirect impact
to the GWA water system from the proposed action would be less than significant, due to the small
increase in demand from the proposed action. During construction, DoD could supply additional water to
the GWA to meet the increased demand from the construction workforce. Thus, the short-term, direct
impacts on the GWA water system during construction would be less than significant.
NGLA Water Extraction
Forecasted water demand does not peak during construction, as it would have under the proposed action
in the 2010 Final EIS due to the reduced number of imported construction workers. The forecasted water
demand increases steadily through year 2028, due to the indirect impact of induced and organic civilian
growth. Total average daily water extraction from the NGLA from all sources (the DoD water system, the
GWA water system, and a few private wells) is estimated to be 47.0 MGd (177.9 MLd) in year 2028
(USGS 2013). With proper management, this quantity is within the estimated sustainable yield of 80.5
MGd (304.8 MLd) (GovGuam 1992).
As discussed in Section 4.1.2.1 of this SEIS, the USGS has developed a numerical groundwater model as
a tool to assist water resource managers in estimating the effects of selected groundwater pumping, as
well as climate scenarios, on the water supply. The numerical groundwater model is being used to
estimate the regional effects to groundwater availability from various withdrawal and recharge scenarios

4-105

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

that include the increased withdrawal due to the proposed action and all other known future DoD actions,
as well as organic growth of the Guam civilian population. The results from the model assists water
resource managers in planning, designing, and managing water systems that will produce a sustainable
and reliable freshwater supply (USGS 2013). The results of the USGS study confirm the recharge rate of
the NGLA used in the GovGuam (1992) study, but indicate that increased withdrawal from the NGLA
may result in higher levels of chloride concentrations as compared to the 2010 base year scenario. The
model indicates that these chloride concentration spikes would be a localized phenomenon, in which
simulated salinity levels (i.e., measured by chloride concentration) in three wells (two GWA and one
DoD) in the Finegayan sub-basin moved into the cautionary subclass. However, by redistributing
withdrawal rates among the extraction wells, it could be possible to meet the water demands and maintain
acceptable salinities over all existing and proposed GWA and DoD wells.
The USGS model has limitations due to uncertainties regarding the actual conditions within the aquifer.
As more data become available for inclusion in the model, the reliability of results can be improved.
According to the USGS study, additional efforts are needed to improve the model, including the
rehabilitation and expansion of the hydrologic data collection network, as well as monitoring to ensure
sustainable management of NGLA (USGS 2013). Specifically, this would require rehabilitation of
existing deep monitoring wells, placement of additional deep monitoring wells in sub-basins with little or
no monitoring coverage, upgrades of instrumentation, and establishment of a periodic maintenance
program (USGS 2013).
Based on the above, Alternative A could result in short-term, localized significant impacts to the affected
sub-basin within the NGLA but less than significant impacts to the overall NGLA. The significance of
groundwater impacts resulting from implementation of Alternative A would be similar to that associated
with implementing Alternatives B, C, and D.
As potential mitigation for the localized significant impact, the DoD would, as appropriate, implement
enhanced water conservation measures for the proposed action, improve existing water systems to reduce
system leaks, adjust pumping rates at DoD wells, use existing wells, and/or increase the use of surface
water from Fena Reservoir to reduce withdrawals from the NGLA.
The DoD would assist GWA in locating funding from federal agencies (such as the DoD Office of
Economic Adjustment, the DOI, and others) to implement the USGS recommendations. The FY2014
NDAA directed the Secretary of Defense to convene the EAC in part to develop an implementation plan
that would address assistance to support public infrastructure requirements necessary to support the
preferred alternative. This plan will be coordinated by all pertinent federal agencies and will detail and
describe work, cost, and a schedule for completion of construction, improvements, and repairs to the nonmilitary utilities, facilities, and infrastructure, if any, on Guam that may be affected by the realignment of
forces. This plan must be submitted to the congressional defense committees as part of a reporting
requirement that is due no later than the date of issuance of the ROD. Additionally, the FY2014
Consolidated Appropriations Act (Public Law No. 113-76) appropriated $106,400,000 for civilian water
and wastewater improvements on Guam. As appropriate, specific projects utilizing these funds will be
coordinated with the EAC in their plan to support public infrastructure requirements.
Therefore, the groundwater model, along with an improved network of wells to monitor groundwater
levels and water quality, would be used to sustainably manage the NGLA. The USGS/UOG-WERI would
conduct periodic monitoring of the aquifer groundwater chemistry to optimize the system and adjust
pumping rates if chloride levels show an increase. This would ensure increased pumping does not
adversely affect military or non-military sources of potable water. Monitoring the chloride concentrations
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in the sub-basins and maintaining the capability to shift pumping to wells further from impacted subbasins if high chloride concentrations are detected, would reduce potential negative short- and long-term
impacts on this groundwater resource. This approach would also allow adjustments in pumping to address
changes in precipitation patterns resulting from climate change or long-term drought.
The DoD is committed to supporting the Guam Water Resource Development Group, which was formed
as a result of a signed memorandum of understanding between the DON and the GWA in July 2010. The
Guam Water Resource Development Group is involved in the ongoing USGS water study, and regularly
meets to manage the aquifer for the good of all users. To ensure sustainable management of the NGLA,
the DoD supports expansion of the hydrologic data collection network and monitoring, including
rehabilitation and expansion of current water-resource monitoring in the NGLA. The DoD also supports
plans for the placement of additional deep monitoring wells to allow monitoring by sub-basins, as well as
to identify possible funding solutions and the role DoD will play in these processes. Proposed solutions in
the July 2010 memorandum of understanding include the following:






Cooperation among the parties in completing studies related to meeting the water needs of Guam
including NGLA sustainability studies, which will be coordinated with the GEPA, the USGS, and
the UOG/WERI, as needed.
Cooperation among the parties in selection of future water well sites.
Cooperation among the parties in developing appropriate plans for the integration of new water
production and distribution infrastructure with existing water systems.
Shared water resources as needed to address urgent needs.

Groundwater Under the Direct Influence of Surface Water
Another potential impact could result from a study performed by WERI to determine whether wells
produce GWUDI of surface water. A December 2013 press release by GEPA announced that Guam’s
groundwater is not considered GWUDI of surface water. Therefore, all such designated production wells
would not be required to have additional water treatment above what is currently being performed.
However, GEPA strives for the highest standards of water quality, and may still require treatment (e.g.,
mandatory chlorination for all wells) for the proposed water supply wells.
Wastewater
Wastewater generated from Alternative A would be collected and conveyed to the Northern District
WWTP for treatment and disposal. The DoD estimates for wastewater flows to the Northern District
WWTP are summarized in Table 4.1.14-1. Direct wastewater flows include all wastewater flows that
would be generated by active duty personnel and their dependents, the on-base civilian workforce, and
industrial flows from on-base facilities. Indirect wastewater flows include increased flow from induced
civilian population growth resulting from the military relocation, increased construction workforce, and
all other anticipated DoD projects. The forecasted organic Guam civilian population growth also
contributes to the increase in future wastewater flow to the plant.
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Table 4.1.14-1. Northern District WWTP Wastewater Flows
Wastewater Impact
Baseline
Notional Increase
Direct1
Indirect2
Guam Civilian Growth
Total Future Flows (2028)

Total Monthly
Average Flow
(MGd)
5.1
2.68
1.23
0.61
0.84
7.78

Total
Monthly Maximum
Flow (MGd)
11.48
4.77
2.08
0.81
1.88
16.25

% Increase
Average Flow
from Baseline
NA
NA
24%
12%
16%
53%

Notes: 1Direct includes only project, or cantonment/family housing, and new incoming Marine Corps personnel.
2
Indirect includes non-project, other DoD, and induced impacts, including ACE. NA = not applicable.

As shown in Table 4.1.14-1, the total future flow at the steady state year 2028 for this alternative is
estimated to increase the average baseline flow by 53% at the Northern District WWTP. About 36% of
the estimated increase in wastewater flow from the baseline is attributable to direct and indirect effects
from the proposed action.
The existing wastewater collection system at Finegayan cannot handle the increase in demand from the
proposed action. The proposed wastewater collection system for Alternative A as described in Chapter 2
of this SEIS has been developed to handle all current flows for areas served by the current Finegayan
wastewater collection system, in addition to the increased flows from the proposed action. The proposed
wastewater collection system would connect to the GWA collection system along Route 3 through a relief
sewer. A sewer capacity evaluation conducted for the 2010 Final EIS indicated that the GWA interceptor
sewer along Routes 3 and 9 would have adequate capacity to convey flows higher than flows projected
for the proposed action (NAVFAC Pacific 2010). Thus, off-base improvements to the GWA collection
system are not required for this alternative. It should be noted that recently the Guam Legislature
authorized GWA to finance improvements to its wastewater system.
The Northern District WWTP currently treats wastewater to primary treatment standards. The 2013
NPDES permit for the plant requires discharge to meet secondary treatment standards. The Northern
District WWTP requires upgrades to meet the NPDES permit standards.
Until the required upgrades are operational, additional projected wastewater flows from the proposed
action and all other sources would be treated to primary treatment standards. Increasing the wastewater
flow to a non-compliant treatment plant would be a significant direct impact during the period of noncompliance with the permit. The significance of impacts for Alternative A is the same as that assessed for
Alternatives B, C, and D. To mitigate this significant impact, DoD would assist GWA in locating funding
from federal agencies such as the DoD Office of Economic Adjustment, the DOI, and others. The
FY2014 NDAA directed the Secretary of Defense to convene the EAC in part to develop an
implementation plan which will address assistance to support public infrastructure requirements necessary
to support the preferred alternative. This plan will be coordinated by all pertinent federal agencies and
will detail and describe work, cost, and a schedule for completion of construction, improvements, and
repairs to the non-military utilities, facilities, and infrastructure, if any, on Guam that could be affected by
the realignment of forces. This plan must be submitted to the congressional defense committees as part of
a reporting requirement that is due no later than the date of issuance of the ROD. Additionally, the
FY2014 Consolidated Appropriations Act (Public Law No. 113-76) appropriated $106,400,000 for
civilian water and wastewater improvements on Guam. As appropriate, specific projects utilizing these
funds will be coordinated with the EAC in their plan to support public infrastructure requirements.
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The required improvements to secondary treatment from the newly issued permits need to have an agreed
upon timeline for implementation. Obtaining funding, performing design and construction, and bringing
the new portions of the WWTP into operational status is a time-consuming endeavor and must be given a
reasonable time for proper implementation. Ultimately, this is dependent upon the GWA and the USEPA
reaching an agreement on a suitable implementation timeline.
The Agana WWTP would not receive direct DoD wastewater flows from the proposed action, but would
be indirectly affected by the military relocation due to increased wastewater flows from the induced
civilian growth. The DoD estimates for wastewater flows to the Agana WWTP is summarized in
Table 4.1.14-2.
Table 4.1.14-2. Agana WWTP Wastewater Flows
Wastewater Impact
Baseline
Notional Increase
Direct1
Indirect2
Guam Civilian Growth
Total Future Flows (2028)

Total
Average Day Flow
(MGd)
5.3
0.9
0.00
0.04
0.88
6.2

Total
Monthly Maximum
Flow (MGd)
7.0
1.2
0.00
0.06
1.16
8.2

% Increase
from Baseline
NA
NA
0%
0.8%
16.6%
17%

Notes: 1Direct includes only project, or cantonment/family housing, and new incoming Marine Corps personnel.
2
Indirect includes non-project, other DoD, and induced impacts, including ACE. NA = not applicable.

As shown in Table 4.1.14-2, the total future flow for the steady-state year 2028 is estimated to increase
baseline flow by 17% at the Agana WWTP. However, only a small percentage of the estimated increase is
from indirect impacts from the proposed action.
Secondary treatment upgrades are also required for the Agana WWTP. The situation with the Agana
WWTP is similar to the Northern District WWTP with the requirement of primary treatment upgrades
(currently being implemented as required by the 2011 Court Order) and secondary treatment upgrades as
required by the 2013 NPDES permit. The Agana WWTP currently does not have the ability to treat
wastewater to meet the secondary treatment limits. However, due to the minor additional flows
(approximately 1% of the current flow) from the indirect sources of the proposed action, the long-term,
direct and indirect impact would be less than significant.
The GWA southern WWTPs (Agat-Santa Rita WWTP, Baza Gardens WWTP, Umatac-Merizo WWTP,
and Inarajan WWTP) would not receive direct DoD wastewater flows from the proposed action, but
would be indirectly affected by the military relocation, due to increased indirect wastewater flows from
the induced civilian growth, as well as organic civilian growth in the region. The increased wastewater
flow from indirect impacts from the proposed action to the four southern WWTPs is estimated to total
0.02 MGd (0.08 MLd); a small percentage of the total capacity of the plants. Upgrades to the GWA
southern WWTPs are required under the 2011 Court Order and planning and design are in progress. The
Guam Legislature has recently authorized the GWA to finance improvements to its wastewater system.
Due to the minor estimated increased flow to these southern GWA WWTPs and collection systems from
indirect sources, the long-term direct and indirect impact of the proposed action would be less than
significant.
Other Impacts During Construction.
During construction of the proposed action, less than significant impacts would result from potential
service outages and sewage spills. The impacts for Alternative A are the same as those assessed for
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Alternatives B, C, and D. These impacts would be minimized through compliance with the DON’s
utilities outage procedures and implementation of BMPs such as: coordination with utility providers and
permitting agencies, and prior to excavation identifying existing underground utility lines through utility
research, toning, or potholing. Other potential BMPs may include constructing sewers during low flow
periods, by-pass pumping, and having pump trucks on stand-by.
Other Impacts During Operation.
Other long-term direct operational impacts related to implementing the proposed action would include
increases to power demands; operator staffing and training; sludge handling; fats, oils and grease; and
industrial wastewater. These impacts would be partially offset by the Marine Corps contributing to the
GWA revenues for operations and maintenance as a new rate paying customer, by payment of a service
development charge, and by BMPs such as the implementation of an on-base program to control fats, oils,
and grease with grease traps and the pretreatment of industrial wastewater with oil-water separators or
other applicable pretreatment systems. Therefore, these operational impacts would be less than
significant. The impacts for Alternative A are the same as those assessed for Alternatives B, C, and D.
Solid Waste
The environmental consequences for the solid waste utility associated with the population buildup for
Alternative A are generally limited to planned construction of a solid waste transfer station and recycling
facility as described in Chapter 2 of this SEIS. The existing Guam solid waste infrastructure consisting of
the Layon Landfill and Harmon Transfer Station have adequate capacity to accept the increased
generation of wastes for the proposed action. Existing solid waste services would continue during
construction. Green waste and C&D debris generated during the buildup would be handled by the utilities
and site improvements contractors at the designated laydown area located in the northeast corner of
Finegayan near the Tactical Vehicle Gate and the Main Gate. The utilities and site improvements
contractor would be required to divert all the green waste and a minimum of 50% of the C&D waste. The
larger-sized green waste consisting of trees and stumps would be processed into mulch and the smallersized green waste would be processed into compost. The C&D debris would mainly consist of concrete
that would be crushed and used as lower-graded aggregate. The C&D waste not able to be diverted would
be transported to the Naval Base Guam Landfill, or to one of the two permitted private hardfill facilities
in Yigo (Eddie Cruz and Primos Northern Hardfill).
A proposed green waste processing facility at Naval Base Guam Landfill may also be used to process
green waste generated during construction. The DoD will seek permit authorization from the GEPA for
the proposed green waste processing facility. After the proposed Solid Waste Transfer Station and
Recycling Center are built at the cantonment, the handling of solid waste would be integrated with the
new facilities. The long-term increase in solid waste generated by the additional DoD population at
Finegayan would be managed by the new transfer station, recycling center, and planned additional solid
waste handling trucks/equipment. The off-base long-term, direct impact would consist of increased solid
waste container trucks hauling the processed municipal solid waste to Harmon Transfer Station, and
recycled waste to the designated recycling contractors (e.g., cardboard, scrap metal, glass). It is
anticipated that three, 30 cubic yard (23 cubic meter) solid waste trucks would make roughly one trip to
Harmon Transfer Station per hour. The potential long-term, direct impact on the Guam solid waste
infrastructure support systems would be less than significant.
The new Layon Landfill is designed to account for the level of municipal solid waste projections from the
2010 Final EIS. Therefore, it has the capacity to accommodate the projected municipal solid waste for the
reduced levels of the current proposed action. The reduction in the generation of solid waste under the
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current proposed action versus the 2010 proposed action is a beneficial effect, as this increases the life of
the existing Layon Landfill. The C&D debris and green wastes that cannot be recycled or reused, as well
as wastes that are prohibited at Layon Landfill would be disposed at the Naval Base Guam Landfill and
permitted private hardfill facilities. The Layon Landfill and the permitted private hardfill facilities are
operating within their regulatory requirements. Therefore, there would be less than significant long-term
direct and indirect impacts to the solid waste resources on Guam for Alternative A, both during
construction and operation. The DON is currently coordinating with the GEPA regarding the status of the
permit for the Naval Base Guam Landfill. The proposed action would be consistent with solid waste
permit terms and conditions.
Information Technology and Communications
The current DoD IT/COMM infrastructure at Finegayan would remain in place during and after the
proposed new facilities are constructed and in operation. Any existing lines for areas that would be under
new roads, parking lots, or other areas subject to loads at ground surface would have to be encased in
concrete, and several existing communication lines would require rerouting. During this rerouting
construction, close coordination with Naval Computer and Telecommunications Station operations would
be required to ensure any critical communication lines impacted would be kept in operation via alternate
signal routing. Existing Building 112 currently has adequate connection capacity to handle additional
IT/COMM connectivity that would be required by the proposed alternative at Finegayan, but additional
distribution of conduit and lines would need to be installed to properly interconnect the DoD
communications requirements. New duct banks required for Alternative A as described in Chapter 2 of
this SEIS include a duct bank of up to eight 4-inch (10-cm) conduits looped between the main IT/COMM
distribution facilities, as well as a system of duct banks and various conduits distributed in and around the
site connecting the main distribution facilities to each building or end user. Various cables types would be
required within this system of conduits, including 144 and 288 strand fiber optic cables, copper cables
with 600 pair telephone lines, and smaller cables to individual buildings.
Additional inter-base IT/COMM connectivity would be required as described in Chapter 2. This includes
the connection between AAFB and the existing Tata cable landing facility in southern Guam, which
would require new rights of way along some southern roads and the access road to the Tata facility.
The current commercial IT/COMM facilities have adequate capacity within nearby infrastructure. Both
GTA TeleGuam and MCV have indicated that the commercial telephone and television switches have
capacity for the proposed new facilities, but would require new duct banks within Finegayan. Existing
duct banks for the commercial system could be rerouted for the proposed new development should that be
required. This could cause short-term interruption to commercial service, of less than 1 day, during the
construction phase; but with no permanent or long-term consequences to the IT/COMM commercial
infrastructure.
Therefore, the overall short- and long-term, direct impact to IT/COMM would be less than significant,
both during construction and in operation.
4.1.15 Socioeconomic and General Services
Because of the relatively small size of the island of Guam, most of the anticipated socioeconomic impacts
resulting from implementation of the proposed action are expected to affect the island as a whole.
Therefore, much of the discussion in this section is not focused on geographical variations, as in other
resource sections of this SEIS. This section begins with an Affected Environment section that provides a
current (i.e., updated from the 2010 Final EIS) and historical perspective on Guam’s socioeconomic
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status, including Population Characteristics, Economic Characteristics, Public Services, Sociocultural
Issues, and Land Acquisition. This section provides the baseline context for the analysis of the relocation
of Marines to Guam, which is relevant to all alternatives presented in this chapter. A socioeconomic
impact analysis, that is also relevant to all action alternatives, is then provided with respect to five
components of Environmental Consequences: Population Impacts, Economic Impacts, Public Services,
Sociocultural Impacts, and Land Acquisition Impacts.
This section of this SEIS also summarizes a detailed socioeconomic impact assessment performed in
2012-2013 to update and revise the 2010 SIAS conducted for the 2010 Final EIS (Volume 9: Appendix
F). The updated SIAS is provided in its entirety in this SEIS as Appendix D. It was prepared with the best
available information at time of writing on relevant topics such as construction conditions, military
personnel numbers, and relocation schedules.

4.1.15.1

Affected Environment

A comprehensive discussion of the affected environment pertinent to Guam’s socioeconomic attributes
and general services is presented in the 2010 Final EIS (Volume 2, Chapter 16: Affected Environment,
pages 16-1 to 16-66). The following affected environment description includes information from the 2010
Final EIS as well as any significant updates to the 2010 SIAS.
Historical and Economic Overview
Guam’s socioeconomic history has been heavily influenced by over 300 years of Spanish rule, historic
American occupation, the battles of WWII and Korea, and the Japanese occupation. Since WWII, Guam’s
economic history has been volatile, led by changes in population and global events in the military, social,
and natural spheres.
Post-war reconstruction and the formation of new U.S. military bases in the 1940s and 1950s were the
basis for Guam’s first major economic expansion and the initial placement of contemporary
infrastructure. In the 1960s, Guam’s tourist industry grew due to the lifting of visitor security clearance
requirements and the initiation of Pan American Airway services from Japan to Guam. This growth also
led to indirect growth in related industries such as construction, recreational fishing and diving,
commercial fishing and retail trade.
Guam’s economy stagnated in the 1970s and early 1980s, partially in response to the 1973 Organization
of the Petroleum Exporting Countries oil embargo. Construction activity and visitor arrivals declined over
the decade. In the latter part of the 1980s, Cold War military spending and the closing of U.S. bases in the
Philippines increased Guam’s military population (including dependents) to a level not seen since the
1960s (up to 23,790 in 1987), thereby adding to its economic base. However, the military population on
Guam fell through the 1990s due to the relocation of some temporary troops and the closure of Naval Air
Station Hagåtña, as shown in Table 4.1.15-1. Guam saw a drastic increase in visitors in the mid-1990s,
but this dropped off significantly at the end of the decade due to the collapse of Asian financial markets
and the crash of a Korean Air Lines plane. While visitor numbers have increased since that low mark, the
peak levels experienced in the mid-1990s have yet to be recaptured.
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Table 4.1.15-1. Combined Military and their Dependents Population on Guam, Selected Years
1950
26,617
1993
22,077

1960
23,300
1994
15,865

1970
19,777
1997
13,002

1980
20,000
2000
11,624

1987
23,790
2007
12,337

1990
19,610
2013
13,112

Sources: U.S. Census Bureau 2000; GBSP 2013, JRM Total Force Manpower 2013.

From 2000 through 2013, Guam’s economy has continued to mirror its volatile recent past. From 2001 to
2003, Guam’s economy contracted. Unadjusted for inflation, total payroll declined by 2%, employment
declined by 4%, and individual salaries increased by 1%. From 2004 to 2006, partially in response to the
announcement of the proposed action, Guam’s economy showed signs of expansion. In 2005 tourism was
the island’s second largest private industry (following the Finance, Insurance, and Real Estate sector) and
both the primary Japanese and secondary Korean market were growing at that time. Many real estate
developments were financed and constructed in anticipation of the military buildup as proposed in 2010.
Between 2008 and 2011, Guam’s tourism industry continued to show weakness. Following the March 11,
2011 Japanese earthquake and tsunami, the decline in tourism activity culminated with a large decline in
visits from Japan. This large decline in Japanese tourism set the stage for a turnaround. In response to
weak tourism (primarily a product of weak Japanese visitor numbers), the Guam Visitors Bureau made a
decision to attempt to attract visitors from other countries. Guam Visitors Bureau increased Guam’s
visibility in Korea and Taiwan by increasing marketing activities. There was a good response to the
additional promotion and Korean and Taiwanese markets responded. Visitor arrivals from those two
nations began to increase in 2011. As the Japanese economy began to recover, Japanese tourism visits to
Guam also began to recover. Consequently, Korea, Taiwan and Japan generated enough visits to make
2012 and early 2013 record breaking in terms of numbers of visitors, surpassing levels set in the mid to
late 1990s. Additionally, Guam has seen an over 200% increase in visitors from Russia, due to the visa
waiver program that began in January 2012 (Guam Visitors Bureau 2013).
Not all of Guam’s major economic sectors have recovered so well from recent economic turmoil. Guam’s
real estate market remains stagnant in part due to the investments in real estate and projects that were
started in anticipation of the military buildup but stopped and/or re-directed when plans for the buildup
were delayed. As investor expectations related to the buildup have been fading, so has activity in the real
estate market. In 2012, real estate sales volume on Guam eclipsed 2008 sales volume for the first time,
but this data masked a continuing weakness – over half of 2012 sales volume was made up of only five
large transactions. Without these five large sales, total sales volume would have been down by 25% from
2011, and down by 67% from the 2007 peak. Also showing weakness in the real estate market in 2012
were single family home sales, which declined from 2011 levels (Captain Real Estate 2013).
Population Characteristics
Guam’s population as of the most recent full U.S. Census of 2010 was 159,358. The island’s population
has grown significantly since Guam became a U.S. Territory in 1950. From 1950 to 2000 Guam’s
population grew at an average rate of 21% per decade (about 2.1% annually). However, population
growth tapered off since then and is expected to stabilize over the next 20 years at around 1.5% per year.
Demographics
Between 1990 and 2000, the percentage representation of Chamorro and Caucasian ethnicities in Guam’s
population declined, while Filipino and “Other” ethnicities (most often composed of other Asian or
Pacific Islander ethnicities) increased. Guam’s ethnic makeup changed little from 2000 to 2010. In 2010,
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42% of Guam residents were Chamorro or part Chamorro, 25% were Filipino, 8% were other Pacific
Islanders, 7% were Caucasian, and 17% were of other races or ethnicities.
As of 2010, 42.5% of Guam’s population lived in households in the island’s northern region. Both
Dededo and Yigo had larger average household sizes than Guam’s overall household average. Compared
to Guam overall, Dededo and Yigo had a higher percentage of family households, married family
households, and married family households with children. Household incomes in Dededo and Yigo were
lower than the overall average household income for Guam. Dededo had a higher percentage of family
households living below the poverty line (18.2%) than Guam overall (16.1%) but Yigo had a lower
percentage (15.1%).
North. As of 2010, 41% of Guam’s population resided in the northern region (villages of Dededo and
Yigo). The region was 50.3% male and 49.7% female compared to the overall Guam population (51.2%
male and 48.8% female). Ethnically, the northern region was less Chamorro than the rest of Guam (32%
compared to 43%). Dededo was far more Filipino than the rest of Guam (43% vs. 26%) and Yigo was
more heavily populated with Caucasians than the Guam average (11% vs. 7%). The median age of the
population in the northern region was similar to that of Guam’s overall population. Dededo’s median age
was 28.8 years old and Yigo’s is 26.7 years old compared to Guam’s overall median age of 29.5 years
old. A lower percentage of people in the northern region were born on Guam compared to the rest of the
island. Similar to the ethnicity of the areas, a proportionally large percentage of Dededo’s population was
born in the Philippines (29%) and a proportionally large percentage of Yigo’s population was born in
other areas of the United States (19%).
Central. The Central region was occupied by over 44% of Guam’s household population. The Central
region had a lower number of persons per household than Guam and fewer households were family
households than Guam as a whole. Six of the ten Central region villages had higher average household
incomes than Guam overall. The highest average household income was Piti ($61,094) and the lowest
was Hagåtña ($37,083). Seven of the 10 villages had a lower percentage of families living below the
poverty line than Guam as a whole.
South. As of 2010, the southern region was occupied by about 19% of Guam’s household population.
Households in this region were on average larger and more likely to be family households than Guam
overall. Households in the southern region had higher incomes than Guam overall and the region also had
slightly higher income per household member. While incomes, on average, in the southern region were
higher than Guam overall, the village of Umatac had the highest percentage of families living below the
poverty line in all of Guam.
Military Demographics
Military populations can affect the composition and growth of villages on Guam. Dededo and Yigo have
higher proportions of military residents relative to other villages. Between 1990 and 2000, these two
villages experienced rapid population growth: Yigo’s by 37% and Dededo’s by 35%. The more serviceand tourism-based village, Tamuning, experienced population growth of 8% during the same period.
However, population growth drastically slowed for Yigo and Dededo between 2000 and 2010, growing
by only 5.5% and 4.6%, respectively. Tamuning’s population grew by 9.3% during the same decade.
Guam’s active duty military population has remained constant at about 6,200 from 2004 through 2011,
but declined in 2012 and 2013 to approximately 4,750 personnel. The total active-duty population on
Guam in 2013 was at the lowest level in the past 15 years, since 1998.
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Economic Activity
Employment and Income
Employment by Industry. Table 4.1.15-2 shows the industry employment composition of Guam’s
economy between 2000 and 2011. Construction and manufacturing jobs increased while the number of
jobs in all other industries declined.
Table 4.1.15-2. Guam Civilian Employment by Industry, 2000 and 2011
Industry
Agriculture
Construction
Manufacturing
Transportation & Public Utilities
Trade
Finance, Insurance & Real Estate
Services
Federal government (excl. activeduty military)
GovGuam
Totals

2000
Number

% of 2000
Total

2011
Number

% of 2011
Total

290
4,440
1,620
4,980
14,260
2,660
15,140

0.4%
7%
3%
8%
24%
4%
25%

210
5,860
1,740
4,250
13,810
2,640
16,250

0%
10%
3%
7%
23%
27%
4%

Change
2000-2011
Number
-80
1,420
120
-730
-450
-20
1,110

4,440

7%

4,130

7%

-310

-0.5%

12,740
60,570

21%
100%

11,930
60,820

20%
100%

-810
250

-1.3%
0.4%

% Change
2000-2011
-0.1%
2.3%
0.2%
-1.2%
-0.7%
-0.0%
1.8%

Source: GBSP 2012.

Occupational Profile. Table 4.1.15-3 shows employment by occupation for Guam during the years 2000
and 2011 and the percentage change in employment in each occupation over that time period. From 2000
to 2011, as measured by the U.S. Bureau of Labor Statistics, Guam added 2,560 jobs (from 57,000 to
59,560), an increase of 4.5%.
More jobs were held in Office and Administrative Support occupations than any other occupation.
Common jobs under this category include executive secretaries and administrative support, customer
service representatives, and various clerking positions. The number of jobs in many occupational
categories increased by over 20% during this time period, including jobs in construction and extraction,
healthcare practitioners and technical fields, architecture and engineering, community and social services,
computer and mathematical fields, and legal occupations. Jobs in sales, building and grounds cleaning
and maintenance, and arts, design, entertainment, sports, and media each declined by over 10%.
Table 4.1.15-3. Guam Employment by Occupation, 2000 and 2011
Employment
Occupation
Office and administrative support
Food preparation and serving related
Sales and related
Management occupations
Construction and extraction
Education, training, and library
Transportation and material moving
Building and grounds cleaning and maintenance
Installation, maintenance, and repair
Personal care and service
Protective service
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2000

2011

10,090
6,360
5,530
4,960
3,380
3,600
4,120
3,660
3,000
1,720
2,370

10,630
6,090
3,890
5,080
5,650
4,200
3,740
2,990
3,700
1,620
2,380

%
Change
5.4%
-4.2%
-29.7%
2.4%
67.2%
16.7%
-9.2%
-18.3%
23.3%
-5.8%
0.4%
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Employment

Occupation
Business and financial operations
Production
Healthcare practitioners and technical
Architecture and engineering
Community and social services
Healthcare support
Arts, design, entertainment, sports, and media
Computer and mathematical
Life, physical, and social science
Legal
Total

2000

2011

2,090
1,810
1,230
750
360
690
590
260
290
140
57,000

2,270
1,710
1,520
970
550
770
530
670
360
240
59,560

%
Change
8.6%
-5.5%
23.6%
29.3%
52.8%
11.6%
-10.2%
157.7%
24.1%
71.4%
4.5%

Source: U.S. Bureau of Labor Statistics 2012.

Income Profile. From 2000 to 2011, as measured by the U.S. Bureau of Labor Statistics, median salary
for Guam jobs increased by $4,497 (from $22,890 to $27,387) an increase of 19.6%.
The highest salaries were found in legal occupations, management analyst occupations, and architecture
and engineering occupations. Salaries in architecture and engineering, transportation and material
moving, building and grounds cleaning and maintenance, and food preparation and serving increased by
over 30%. Salaries in legal occupations declined and salaries in life, physical and social science
occupations grew by less than half of 1%.
Price Adjusted Income. Changes in salary, over time, can best be understood in terms of purchasing
power. Purchasing power is how much somebody can buy with their income. Purchasing power increases
if salaries increase faster than prices but purchasing power decreases if prices increase faster than salaries.
Although the median salary on Guam increased by 19.6% from 2000 to 2011, consumer prices on Guam
increased by 55% during that same period, and purchasing power decreased by 22.8%. A 22.8% decline
in price adjusted income means that a person working the same job at the same income could purchase
22.8% fewer goods and services in 2011 than they could have in 2000.
Table 4.1.15-4 illustrates the effect that price changes have on income. Salaries in the table are divided by
the Guam price index. The price index in 2011 reached a value of 155.0, so 2011 salaries are divided by
1.55 and are thus reduced by 55%.
Table 4.1.15-4. Guam, Price Adjusted Median Annual Salary by Occupation, 2000 and 2011
Occupation
Legal
Management analysts
Architecture and engineering
Computer and mathematical
Healthcare practitioners and technical
Business and financial operations
Life, physical, and social science
Education, training, and library
Community and social services
Installation, maintenance, and repair
Construction and extraction

Median Annual Salary (Adjusted for Prices)
2000
$61,460
$43,320
$37,700
$37,770
$34,870
$36,660
$38,870
$27,960
$30,320
$24,420
$24,710
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2011
$35,671
$32,052
$32,310
$25,697
$27,471
$28,452
$25,187
$20,354
$21,639
$16,432
$17,303

% Change
-42.0%
-26.0%
-14.3%
-32.0%
-21.2%
-22.4%
-35.2%
-27.2%
-28.6%
-32.7%
-30.0%
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Median Annual Salary (Adjusted for Prices)

Occupation
Arts, design, entertainment, sports, and media
Protective service
Office and administrative support
Healthcare support
Production
Personal care and service
Transportation and material moving
Sales and related
Building and grounds cleaning and maintenance
Food preparation and serving related
Employment Weighted Average

2000
$19,920
$23,820
$20,320
$20,180
$19,350
$18,100
$16,900
$15,330
$13,490
$13,670
$22,890

2011
$16,394
$17,890
$15,174
$14,652
$13,568
$12,161
$14,206
$12,271
$11,677
$11,465
$17,669

% Change
-17.7%
-24.9%
-25.3%
-27.4%
-29.9%
-32.8%
-15.9%
-20.0%
-13.4%
-16.1%
-22.8%

Source: U.S. Bureau of Labor Statistics 2012.

Unemployment. Table 4.1.15-5 shows Guam’s civilian labor force numbers between the years 2000 and
2012. Between the years 2000 and 2004, Guam’s civilian labor force experienced drastic decline. It began
expanding again in 2004.
From 2007 to 2011 Guam’s labor force increased substantially to the point where, even with an increase
in number of persons employed, the unemployment rate increased. However, the number of people in the
labor force and the number of employed persons dropped substantially between 2011 and 2012, lowering
Guam’s unemployment rate to 11.8%. Guam’s unemployment rate of 11.8% in March of 2012 was higher
than the national rate of 8.2% at that time. Guam has no unemployment insurance program.
The 2010 Census data shows that 73% of those working on Guam were employed in three adjoining
urban districts: Hagåtña, Dededo, and Tamuning. Also, nearly half were employed in three industries:
accommodation and food service, retail, and construction (Guam Department of Labor 2011).
As of March 2011 there were 1,842 H-1 and H-2 workers on Guam (Guam Department of Labor 2011).
Section 214.2(h) of Title 8 of the U.S. CFR grants certain conditions under which temporary employees
may come to the U.S. for temporary work under the H-1 and H-2 programs, particularly if U.S. citizens
cannot be found to capably perform the work.
Table 4.1.15-5. Guam Employment Trends 2000-2012

Note:

Year1

Civilian Labor
Force

Labor Force
Participation Rate2

Employed

Unemployment
Rate

2000
2001
2002
2004
2005
2006
2007
2009
2011
2012

70,800
64,800
62,050
61,520
64,130
65,940
63,600
70,310
74,950
68,400

67.8%
64.5%
62.4%
61.7%
61.1%
62.9%
57.8%
61.7%
62.6%
56.6%

59,950
56,040
54,980
56,810
59,630
61,390
58,290
63,800
64,970
60,340

15.3%
13.5%
11.4%
7.7%
7.0%
6.9%
8.3%
9.3%
13.3%
11.8%

1

Data for 2008 and 2010 were not available.
The labor force participation rate is the percentage of the adult population
16+ either employed or unemployed but actively seeking employment.
Source: Guam Department of Labor 2012.
2
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Housing Supply and Characteristics
As of the 2010 Census there were approximately 50,560 housing units on Guam. Almost 17% were
vacant.
During the early portion of the 2000s, while Guam’s economy was in recession, both real estate prices
and the construction of new housing units fell, bottoming out in 2003. In 2004, real estate prices began to
rise again, in response to improving worldwide economic conditions and initial discussions of the
proposed military relocation, spurring new construction. The year 2007 marked a peak in the dollar value
of residential and land sales. Land and condominium prices seemed to bottom in 2009 and have been
stable since. However, in 2012, single family home sales continued their decline from 2007 levels. Single
family home sales in 2012 had a total dollar value of $124.6 million, down 12% from 2011 levels. The
median price of a single family home also dropped 12% from 2011 to 2012. The 2012 median home price
on Guam was $216,675 (Captain Real Estate 2013).
North. In 2010, the northern region had a total of 18,716 housing units (12,829 in Dededo and 5,887 in
Yigo). This comprised 37% of the total number of housing units on Guam. Prices were lower in the
northern region than Guam overall both in terms of median value and rents. Overall, Guam had a very
high vacancy rate (15.2% in 2010, compared to the U.S. nationwide figure of 11.4%). The northern region
had a lower vacancy rate than Guam overall. The northern region, on average, had fewer renter occupied
units as a percentage than Guam overall (meaning there were more owner-occupied units than Guam as a
whole). Housing units were slightly larger in the northern region compared to Guam overall. Both
Dededo and Yigo had more rooms per unit and more bedrooms per unit than the Guam overall average.
Central. As of the year 2010, the Central region had a total of 24,442 housing units. This comprised 48%
of the total number of housing units on Guam. The Central region had an even higher vacancy rate than
Guam’s overall high rate of 15%. Tamuning, Hagåtña, Sinajana, and Piti all had vacancy rates over 20%.
However, most of the vacant units were available for rent. In general, the Central region had a higher rate
of renter occupied units than Guam overall (50%). Housing units were smaller in the Central region
compared to Guam overall. Hagåtña had the smallest sized units on Guam, with an average of 3.7 rooms
and 1.9 bedrooms per housing unit. Despite the smaller units in the Central region, prices were higher in
Guam overall, both in terms of median value and rents.
South. As of the year 2010, the southern region had a total of 7,409 housing units. This comprised 15% of
the total number of housing units on Guam. The southern region overall had a lower vacancy rate than
Guam’s overall rate of 15%, and fewer were available to be rented. On average, the southern region had a
lower rate of renter occupied units than Guam overall. Housing units were larger in the southern region
compared to Guam overall. Both Santa Rita and Yona had the largest units on Guam in terms of number
of rooms per unit and number of bedrooms per unit. Despite the larger units in the southern region, prices
were generally lower than overall Guam, with five of the seven villages having lower median home
values.
Temporary Workforce Housing
Based on information from Guam construction contractors and the Guam Department of Land
Management, there was capacity to house 3,700 temporary workers in 2009. Over half of this capacity
(1,900) was owned and operated by one contractor at a single location in Harmon Industrial Park. The
remainder of the capacity (1,800) was spread among 17 different locations, mostly in the north and central
regions (JGPO and NAVFAC Pacific 2009). Since then, the two major builders of temporary workforce
housing began construction of developments that could have ultimately housed up to 26,500 residents, to
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accommodate the proposed military buildup. However, the scope reduction of the buildup has in part led
to a reduced the number of units actually constructed to date, and some units that have been constructed
were converted into affordable housing for permanent residents. For example, the first phase of the
Ukudu Workforce Village opened in 2011 and was designed to house 2,000 residents by the end of the
year, but was unused as of June 2012 (Matthews 2012). If the Village is completely built out, it could
accommodate up to 18,000 temporary residents (Torre 2011). Data provided by the Department of Land
Management indicate that, as of January 2013, there was capacity to house approximately 4,200
temporary workers.
Government of Guam Finances
Guam residents pay federal income taxes but those taxes are returned to GovGuam. Most sources of tax
revenue go to the Guam General Fund while some other tax revenues go into a variety of other
governmental funds.
Government of Guam Revenues
In FY2011, GovGuam had revenues totaling $1.1 billion. Tax revenues ($553 million) accounted for most
of the revenue and most of the remainder came from federal contributions ($426 million). Of that total
$1.1 billion in revenue, $552 million went to the General Fund, $131 million went to other governmental
funds, $281 million came from Federal Assistance Grants and $136 million came in the form of federal
grants to the Guam Public School System. Section 30 federal income tax collections totaled more than
$46 million in 2011. These funds are generated for GovGuam through federal tax payments of military
personnel stationed on Guam.
Government of Guam Expenditures
In FY2011, GovGuam spent more on public education than any other expenditure category. $265 million
was spent on public education, not including payments made to the University of Guam (UoG) and Guam
Community College. In total, one-third of all GovGuam expenditures went to education. Public health,
capital projects, and general government were the three next highest expenditure categories. Over $78.8
million was spent paying interest on GovGuam debt during FY2011.
Gross Island Product
GIP measures the total value of all final goods and services produced in a particular economy. It is the
most commonly used benchmark to gauge the overall size of an economy. The most recent measure of
GIP on Guam was completed in 2010, when it was estimated that Guam’s GIP was about $4.58 billion.
Tourism
The tourism sector is a major driver of Guam’s economy. In FY2012, there were an estimated 1.3 million
visitors to Guam (Guam Visitors Bureau 2012) and early data for 2013 are encouraging.
Public Services
Public services are a key part of any relationship between citizens and their governments. They represent
the primary benefits that individuals receive from their payment of taxes. In theory, as tax revenues
change, the quality and quantity of public services would as well, with a positive correlation. As
government tax revenues increase, the services provided by that governments have the capacity to
improve and, likewise, as government revenues decline then public services may suffer.
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Education Services
Primary and Secondary Education. Primary and secondary education for Guam’s civilian residents is
provided through the Guam Department of Education (GDoE), which was formerly known as the Guam
Public School System. A number of private schools on Guam also provide primary and secondary
education. There is currently one approved charter school on Guam but as of January 2013, this school
has yet to open. School-age children of active duty military and some other U.S. federal employees attend
schools in the DoD Domestic Dependent Elementary and Secondary Schools System. Including all
primary and secondary schools on Guam, Fall enrollment for School Year 2011-2012 was 40,262
students (GBSP 2012).
In School Year 2011-2012, GDoE employed 3,377 FTE teachers and staff positions including:




1,281 Elementary Teachers
590 Secondary Teachers
556 High School Teachers

GDoE has identified the need to construct no less than four additional schools (two elementary schools,
one middle school, and one high school) due to the growing island population. The agency is renovating
existing schools and plans to build three new schools, though funding has not been identified to do so.
Higher Education. Publicly provided higher education services on Guam are offered by the UoG and
GCC. Private higher education services on Guam are provided by Pacific Islands University. Guam
Department of Education, UoG, and GCC work together through the Joint Educational Board (referred to
as the “Tri-Board”). The Tri-Board oversees teacher certifications and seeks to develop productive and
efficient linkages between the three entities. UoG employed a total of 819 people in academic year 20122013, including 397 faculty. Of the 397 faculty, 185 are employed on a full-time basis and 212 on a parttime basis (UoG 2012). In academic year 2012-13, GCC had 238 staff, including 115 non-adjunct faculty
positions, 89 general support staff, and 34 administrators. Additionally, there were about 94 adjunct (nonpermanent) faculty positions (GCC 2013).
Health and Human Services
Health services involve the preservation of health and the prevention, treatment, and management of
illness through the professions of medicine, dentistry, nursing and allied health. Human Services can
incorporate a range of agencies and services including support of low-income, specially identified, or atrisk populations.
As of 2011, Guam had two hospitals, including Guam Memorial Hospital and one Naval hospital, 30
pharmacies, and 77 clinics (GBSP 2012). A new private hospital known as Guam Regional Medical City
is under construction and is expected to be completed by the summer of 2014.
As of 2012, staffing for public health services providers on Guam included the following:





Guam Memorial Hospital Authority (GMHA) employed 1,077 medical staff, including 94
physicians and 506 nurses and allied health professionals.
Guam Department of Integrated Services for Individuals with Disabilities (GDISID) employed
25, including eight social workers. This number has decreased over the past two years from 33
staff.
Guam Department of Mental Health and Substance Abuse (GDMHSA) had 197 staff positions, of
which 69 are mental health professionals. Thirty-nine critical positions remain unfilled including
psychiatrist, psychologist, and behavioral analyst positions.
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GDPHSS employed the following numbers of key staff:
o Bureau of Primary Care Services – 70 full-time staff including eight physicians and two
nurses.
o Bureau of Family Health and Nursing Services – 36 full-time staff including 22 nurses.
o Bureau of Communicable Disease Control – 42 full-time staff including 20 health
professionals and six laboratory technicians.
o Division of Environmental Health – 22 full-time staff.

Since 1988, Guam has been considered a Medically Underserved Area (GDPHSS Maternal and Child
Health Services 2007), demonstrating the island’s difficulty in meeting its health care needs. Its remote
location means access to specialized care is reduced. It has been difficult to recruit specialists from the
U.S. mainland because of Guam’s remote location and lower pay scales. Guam qualifies as a Health
Professional Shortage Area; because of this, certain medical professionals (e.g., nurses, mid-level
providers, chiropractors, health dentists, psychologists) can enter the National Health Service Corps, work
at Guam medical facilities and receive a federal government salary, be compensated for relocation costs,
and receive school loan repayment benefits. While importing health professionals helps with shortages,
systemic turnover created by the temporary nature of the National Health Services Corps program makes
it difficult to provide a stable level of care over the long term.
Public Safety
Public Safety services include the protection from and prevention of events that could endanger the
public, including crime and disasters both natural and man-made. Government agencies on Guam
involved in law and traffic enforcement, fire prevention and suppression, emergency medical response,
safety inspections, and civil and criminal litigation, justice, and corrections are all considered public
safety agencies.
In 2012, staffing for the public safety services on Guam included the following:








GPD employed 303 sworn officers and 66 civilian personnel, these included part-time employees,
those who only worked for a short period of time, and unpaid volunteers (of which there were
over 100 in 2012); there were 146 FTE, paid, sworn officers as of 2012.
Guam Fire Department (GFD) employed approximately 258 full time sworn personnel, including
emergency medical technicians. Approximately 34 of these personnel are qualified to perform
open water rescues.
Guam Department of Corrections (GDoC) employed a full-time staff of 214. Of these staff, 195
work in custody and security, five in casework and counseling, three in behavioral health
services/infirmary, and 11 in administration. GDoC has 58 vacant positions available.
Guam Department of Youth Affairs (GDYA) had 87 FTE staff positions, 44 of which were youth
service workers. Low pay levels and resources make it difficult for GDYA to hire and retain staff.

Judiciary of Guam and Selected Agencies Affected by Population Growth
The agencies discussed in this section were selected because they would likely be impacted by increases
in service population or an increase in H-2B construction workers.
The Judiciary of Guam (JoG) is a co-equal branch of the government of Guam (holding equal status as the
executive and legislative branches of the territorial government). It consists of the Courts and Ministerial
Division, Probation Services Division, Marshal’s Services Division, Client Services and Family
Counseling Division, and Procurement and Facilities Management Division. The DoD and JoG have
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concurrent jurisdiction on some crimes. Cases can be juvenile, child custody, child abuse, family
violence, and divorce.
As of 2012, staffing for the JoG and other selected agencies affected by population on Guam include the
following:






JoG employed nine judges and 361 FTE supporting staff. The JoG has a low employee turnover
rate and recruitment difficulties are minimal and related mostly to certified positions (e.g.,
certified counselors).
GDPR’s 2012 staffing was less than 80 employees. Park ranger, teacher, and park maintenance
positions are primarily outsourced.
The Guam Public Library System (GPLS) employed a staff of 24 in 2012. Library technicians
handle a variety of tasks to maintain the continuing operations of the library system.
In FY2012, the Guam Department of Labor Alien Labor Processing and Certification Division
employed five full-time employees.

Agencies Affected by Development
The agencies discussed in this section were selected because they would likely be impacted by increases
in development and construction on Guam as a result of the proposed action. They are GovGuam
agencies responsible for issuing, monitoring and enforcing development permits on Guam.
Because actions on federal land do not require local development permits, most of the impact on
GovGuam development permitting functions would come from off-base growth generated by the
proposed action (i.e., purchases from construction or operations and from indirect growth). In a few cases,
such as the USEPA, federal agencies have delegated responsibility for oversight of direct project
activities to local agencies, and so the direct project impacts also affect local permitting, monitoring, and
enforcement to some extent.
In 2012, employees were assigned to permitting/monitoring duties within each agency as follows:








Guam Department of Land Management assigned five full-time employees.
GEPA assigned 48 full-time workers.
GDPW assigned six full-time workers.
Guam Coastal Management Program had six full-time workers assigned to permitting and
monitoring activities.
Guam Department of Agriculture assigned two full-time workers.
GWA assigned five full-time workers.
Guam SHPO assigned six full-time workers.

The existing permit approval and enforcement processes timelines have been delayed due to inadequate
staffing levels. The time it takes to obtain a development permit has slowed some construction projects
(SIAS Appendix B, Guam Contractors Association).
Sociocultural Issues
Sociocultural issues are topics that relate to how factors that unify communities and ways of life can
change due to external influences that become involved in a culture. For example, the U.S. military has
engaged in foreign basing and U.S. military culture has been introduced to foreign cultures though direct
interaction with communities. The introduction of U.S. military culture in every case changed the host
community’s culture. Guam is not a foreign country and the U.S. military is already integrated into
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Guam’s culture, but the proposed action may affect the level of integration and lead to changes in some
sociocultural issues.
Political and Chamorro Issues
The political administration of Guam has undergone many changes and its political status as an
unincorporated Territory of the U.S. continues to be a topic of public debate. Some members of the Guam
community have expressed concern that increased military activity on the island weakens Guam’s ability
to change or “improve” the Territory’s political status. Similarly, although there has never been a
recorded majority of voters on Guam in favor of full independence from the U.S., a political goal of some
Chamorros has been independence of the island, and they feel that any increase in military activity
strengthens the sense of “colonization” on Guam and decreases the possibility of achieving independence.
There is also concern about the growing “minoritization” of Chamorros. Past labor shortages and the
Compact of Free Association have resulted in increases in Filipinos and non-Chamorro Micronesians
within the population. The military was a driver of initial Filipino population increases and continues to
drive Caucasian and other Mainlanders coming to Guam. Increasing numbers of other ethnic groups on
Guam, as a percentage of population decreases the percentage of population that is Chamorro,
contributing to minoritization.
Crime and Social Order
Tourism, the military, and periodic construction spikes have all been perceived to create markets for
alcohol, illegal drugs, prostitution, and illegal gambling on Guam. Such issues emerged as concerns
during public dialogue about the proposed action and its attendant construction phase during the
preparation of the 2010 Final EIS. Information on recent crime rates is presented in Section 3.5.6 of
Appendix D. In general, crime has increased steadily over the past decade; however, the violent crime
rate generally decreased during this time period. Overall, the rates of violent and property crimes are
lower on Guam than in the U.S. as a whole.
Community Cohesion
Chamorros expect people to approach their relationships with the wider society conforming to the
philosophy of “respetu” (in the Chamorro language it means respect or veneration). This philosophy
involves respecting the environment and society where the individual lives. Chamorros are held to
infa’maolek and respetu by a strong sense of “mamahlao,” or shame. A proper Chamorro has a sense of
mamahlao in social situations, and does not openly contradict a superior or act outside of social mores
(Guam Department of Chamorro Affairs 2003).
Guam’s temporary foreign workers (H-2Bs) are generally regarded as law-abiding. However, there has
been some historical experience with foreign construction workers who have overstayed their visa terms
(SIAS Appendix B, ALPCD) or, due to unfamiliarity with local customs, have disturbed local
communities. For example, temporary foreign workers have upset residents by harvesting marine animals
normally not consumed on Guam (species considered too small), and by taking shells and corals to the
point where reefs have been damaged (SIAS Appendix B, GBSP). In-migrants from Federated States of
Micronesia are viewed by some as not adopting sustainable fishing practices (SIAS Appendix B,
Fisherman’s Coop).
Conflicts between local and in-migrant customs have also been related to housing and living conditions.
For example, up to 15 or 20 individuals from these groups have been reported to reside in a single
housing unit, and there are stories of subdivided lots without sewer connections or other infrastructure
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being sold by unscrupulous developers to Micronesians, who find it natural to live in the “traditional”
rural style found on their home islands (2010 Final SIAS Appendix D, GCA and Guam Housing and
Urban Renewal Authority; SIAS Appendix A, GDPHSS). These problems can occur because public
health standards are not the same from island of origin to host island.
Based upon existing information, the education level completed by Freely Associated States of
Micronesia in-migrants is low when compared to Guam and U.S. national averages. Few have college
degrees and just over 50% have graduated from high school (General Accounting Office 2001). Inmigrants from the Freely Associated States of Micronesia are also disproportionately represented in crime
statistics. Of GPD offenses charged where race was noted, the Freely Associated States of Micronesia
population represented 33% of the total; in addition, approximately 21% of inmates in the GDoC have
Federated States of Micronesia nationality and the GDYA indicates that 40% of their population are
Chuukese (SIAS Appendix B, GPD, GDoC, GDYA).
First recorded in 1899, U.S. military-civilian conflicts on Guam centered on fights due to the sale of
liquor to Sailors and Marines, and subsequent “drunkenness” (Rogers 1995). Occasional personal
conflicts occur around all military bases throughout the world and regardless of country or nationality.
Guam Naval Base Security information shows that out of nine recorded off-base assaults involving
military in 2008, and 12 in 2009, all involved civilians.
4.1.15.2

Environmental Consequences

Five broad socioeconomic categories are analyzed in this section: Population Change, Economic Activity,
Public Services, Sociocultural Issues, and Land Acquisition. Beneficial impacts, adverse impacts, and
significant impacts of a mixed nature are identified. However, as a whole, and particularly in comparison
to the impacts that were identified in the 2010 Final EIS, the general conclusion for socioeconomics and
general resources is that there would not be major adverse changes to Guam’s existing socioeconomic
infrastructure as a result of the proposed action in this SEIS.
Impacts related to population change would be mixed with some adverse and some beneficial outcomes.
Population increases would result in increased demand on Guam’s public services agencies, but also
increased economic activity and GovGuam tax revenues. Economic impacts presented in this section are
total impacts, they include impacts that would be generated by the proposed action both directly and
indirectly. Overall economic impacts would be long-term and beneficial, and Guam’s housing stock and
availability would be able to absorb the estimated increase in demand for housing.
Impacts to public services agencies presented in this section are total impacts, and include impacts related
to both direct and indirect population or development. Impacts to some types of public services agencies
would be significant. These impacts would be related to additional agency staffing required to meet
demands from additional population associated with the proposed action. Significant impacts to public
services agencies would be, for the most part, short-term, lasting for the few years during which
population impacts would be greatest (2021 through 2023 as shown in Table 4.1.15-6), due to the influx
of temporary construction workers.
There is a potential for sociocultural impacts to occur, but the magnitude of the impacts is difficult to
predict and could vary substantially based on policy and program choices yet to be made as to how to
address them.
Potential impacts associated with Land Acquisition are noted in this chapter. However, because none of
the cantonment/family housing alternatives would require land acquisition and some of the LFTRC
alternatives would, impacts associated with Land Acquisition are analyzed more thoroughly in Chapter 5.
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Population Change
Table 4.1.15-6 shows the growth of population related to the proposed action over the period of 2015 to
2028. It indicates that a maximum total impact in population increase of 9,721 would occur in 2023 and
that a steady-state population increase of 7,412 would be reached in 2028.
Figure 4.1.15-1 compares total population on Guam with and without the proposed action. Between the
years 2021 and 2023 population with the proposed action is 5.6% higher than it otherwise would have
been, without the proposed action. At a steady-state, which would begin in 2028, the difference would be
4.1%.

Figure 4.1.15-1 Project-Related Population with and without the Proposed Action
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Table 4.1.15-6. Estimated Total Population Increase1 from SEIS Proposed Action (Relative to Base Year 2014)
2015
Direct DoD Population2
Active Duty Marine
25
Corps3
Marine Corps Dependents
8
Civilian Military Workers
4
Civilian Military Worker
4
Dependents
Off-Island Construction
161
Workers (DoD Projects)
Dependents of Off-Island
Construction Workers
56
(DoD Projects)
Direct DoD Subtotal
258
Indirect and Induced Population
Off-Island Workers for
46
Indirect/Induced Jobs4
Dependents of Off-Island
Workers for
43
Indirect/Induced Jobs
Indirect/Induced
89
Subtotal
Total Population
347

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

35

35

35

387

2,990

3,319

3,319

4,282

4,282

4,779

5,000

5,000

5,000

11
5

11
38

11
75

118
113

908
150

1,008
188

1,008
225

1,300
263

1,300
300

1,300
338

1,300
338

1,300
338

1,300
338

5

35

71

107

143

179

214

249

285

320

320

320

320

1,071

2,301

3,227

2,871

2,587

3,175

2,978

2,205

1,350

618

46

0

0

343

667

839

660

517

635

596

507

351

179

15

0

0

1,470

3,087

4,259

4,256

7,295

8,504

8,339

8,806

7,868

7,533

7,019

6,959

6,959

130

271

338

349

455

548

529

462

361

308

257

228

227

124

260

325

337

441

533

517

453

355

304

255

227

227

254

531

663

686

897

1,082

1,046

915

716

612

513

455

453

1,724

3,618

4,922

4,941

8,191

9,585

9,386

9,721

8,584

8,145

7,532

7,414

7,412

Notes:
1
Population increases shown are not additive from year to year. They represent the aggregate project related increase as of any given year (relative to Base Year 2014
population before project implementation) and not an annual increase.
2
DoD population includes military personnel, DoD civilian workers and dependents from off-island.
3
Active Duty Marine Corps numbers do not include transient Marines. There would be 200 additional transient marines visiting five times per year for 2-3 weeks at a time.
4
Population figures do not include Guam residents who obtain employment as a result of the proposed action.
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While the population change associated with the proposed Marine Corps relocation would be considered
significant during both the construction and operation phases (given that population change would exceed
2%), the significant change would not be considered entirely negative. Impacts related to population
change would be mixed, with some adverse and some beneficial outcomes. Population increases would
bring about increased demand on Guam’s public services agencies, but also increased economic activity
and GovGuam tax revenues, as discussed in the following sections.
No potential mitigation is proposed, as the population increase would not likely result in a considerable
increase in demand on Guam’s public services and permitting agencies, and the estimated increases in
GovGuam tax revenues would likely compensate for any increased demand on public services that would
occur.
Economic Activity
The economic impacts would be beneficial, leading to increased employment and standards of living, and
impacts to Guam’s housing stock and availability would not bring about reactionary development, which
could have otherwise lead to dislocations in the housing market.
Civilian Labor Force Demand
Table 4.1.15-7 shows the proposed action would support a maximum of 7,031 FTE jobs. This maximum
number of jobs would occur in 2021. After 2021, the number of civilian sector jobs associated with the
proposed action would begin to decline until the steady-state level of 1,438 jobs would be reached in
2028.
Figure 4.1.15-2 compares total labor force demand on Guam with and without the proposed action. In
2021, civilian labor force demand with the proposed action would be 11.9% higher than it otherwise
would have been, without the project. At 2028, the difference would decline to 2.4% - both representing a
beneficial impact. At maximum, the significance of the increase in labor force demand would be
considered short-term, however, during brief periods of economic expansion, businesses may be created
that could improve the long-term quality of goods and services on Guam. These quality improvements
may not show up in economic projections but may serve to improve the QOL for Guam residents. The
significance of the increase in labor force demand during the steady-state period would be considered
long-term and would represent a sustainable form of economic growth on Guam.

Figure 4.1.15-2 Labor Force Demand with and without the Proposed Action
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Table 4.1.15-7. Impact on Civilian Labor Force Demand (FTE Jobs)
2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

419

1,457

2,895

4,102

3,941

3,782

4,391

4,205

3,249

2,174

1,217

466

85

0

143

490

1,092

1,374

1,354

1,435

1,759

1,662

1,210

750

406

156

28

0

562

1,947

3,988

5,477

5,295

5,217

6,150

5,867

4,459

2,924

1,623

621

113

0

Direct Operations Impact

42

56

102

149

226

449

535

587

707

761

863

878

878

893

Indirect Operations Impact

20

27

39

50

91

301

346

359

448

462

521

538

538

546

Total Operations Impact

62

83

141

200

317

750

881

946

1,154

1,223

1,384

1,416

1,416

1,438

Combined Direct Impact

461

1,513

2,997

4,251

4,167

4,231

4,926

4,792

3,956

2,935

2,080

1,344

963

893

Combined Indirect
Impact

163

517

1,131

1,424

1,445

1,736

2,105

2,021

1,658

1,212

927

694

566

546

Combined Total Impact

624

2,030

4,129

5,677

5,612

5,967

7,031

6,813

5,613

4,147

3,007

2,037

1,529

1,438

Direct Construction Impact
Indirect Construction
Impact
Total Construction
Impact

Notes: Portion assumed to be filled by Guam residents is not subtracted from these figures. Numbers may not add exactly due to rounding.
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Civilian Labor Force Income
Table 4.1.15-8 shows that labor income on Guam associated with the proposed action would reach a
maximum of $296 million in 2021 and decline to a steady-state value of $67 million by 2028.
Figure 4.1.15-3 compares total income on Guam with and without the proposed action. When impacts are
at their maximum, civilian labor force income would be 15.6% higher than it otherwise would have been
without the proposed action. At 2028, the difference would decline to 3.1% - representing a beneficial
impact at the maximum and during the steady-state period. The increase in civilian labor force income
would be substantial as it is a representation of overall higher prosperity on Guam. Higher overall
prosperity does not mean that all residents would become better off, but overall, as income increases, the
general level of prosperity on Guam would increase.

Figure 4.1.15-3 Civilian Labor Force Income with and without the Proposed Action
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Table 4.1.15-8. Impact on Civilian Labor Force Income (Millions of 2012 $s)
Direct Construction
Impact
Indirect/Induced
Construction Impact
Total Construction
Impact
Indirect/Induced
Operations Impact
Total Operations
Impact
Combined Direct
Impact
Combined Indirect
Impact
Combined Total
Impact

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

$13

$47

$104

$133

$130

$136

$165

$157

$115

$72

$39

$15

$3

$0

$7

$25

$56

$72

$70

$74

$90

$85

$62

$39

$21

$8

$1

$0

$21

$72

$160

$204

$200

$209

$255

$242

$177

$111

$61

$23

$4

$0

$1

$1

$2

$2

$4

$14

$17

$17

$21

$22

$25

$26

$26

$26

$3

$4

$7

$10

$15

$34

$41

$44

$53

$57

$64

$66

$66

$67

$15

$50

$109

$141

$141

$156

$189

$184

$147

$107

$78

$55

$43

$41

$8

$26

$58

$74

$74

$88

$107

$102

$83

$61

$46

$34

$27

$26

$24

$76

$167

$214

$215

$243

$296

$286

$230

$168

$125

$89

$70

$67
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Government of Guam Tax Revenues
GovGuam tax revenues are expected to increase by a maximum of $86.4 million in 2021 and reach a
steady-state level of $40 million in 2028. Personal income tax revenue is estimated to be the primary
driver of GovGuam tax revenue impacts associated with the proposed action (72% of total tax revenue
impacts in 2021 and over 90% of revenue impacts during the steady-state). Table 4.1.15-9 provides
summary GovGuam tax revenue impact summary data.
Table 4.1.15-9. Impact on GovGuam Tax Revenue Summary
(Thousands of 2012 $s)
Tax
Gross Receipts Tax
Corporate Income
Personal Income
Total

Maximum
(2021)
$16,431
$7,394
$62,601
$86,426

Steady-State
(2028)
$1,825
$821
$37,444
$40,090

Figure 4.1.15-4 compares total GovGuam tax revenue (associated with personal and corporate income,
Gross Receipts Tax, and Section 30 revenues) with and without the proposed action. In 2021, tax revenue
impacts would be highest, tax revenues with the proposed action are 9.5% higher than they otherwise
would have been, without the project. The first year of steady-state operations, 2028, the difference
declines to 3% - representing a beneficial impact at the maximum and during the steady-state period. The
beneficial impact to GovGuam revenues would increase the capacity of GovGuam to provide public
services to Guam residents as well as improve GovGuam’s ability to service debt and finance
infrastructure projects.

Figure 4.1.15-4 GovGuam Tax Revenues with and without the Proposed Action
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Civilian Housing Demand
Table 4.1.15-10 indicates that the peak annual civilian demand for new housing units would occur in
2021, when there would be a need for 770 new units. The annual demand for new housing units would
fall to 285 units by 2028.
Figure 4.1.15-5 compares total housing demand on Guam with and without the proposed action. At the
2021 maximum, housing demand with the proposed action is 1.2% higher than it otherwise would have
been without the project. At 2028, the difference declines to 0.4%. There would not be a significant
impact related to civilian housing demand because there would not be a substantial change to baseline
conditions.

Figure 4.1.15-5 Housing Demand with and without the Proposed Action
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Table 4.1.15-10. Demand for New Civilian Housing Units from the Proposed Action
Direct Construction
Impact
Indirect/Induced
Construction Impact
Total Construction
Impact
Direct Operations
Impact
Indirect/Induced
Operations Impact
Total Operations
Impact
Combined Direct
Impact
Combined Indirect
Impact
Combined Total
Impact

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

26

168

342

455

383

325

399

374

294

190

92

7

0

0

16

56

126

159

157

166

204

193

141

88

48

18

3

0

43

224

468

614

539

491

603

567

435

278

139

25

3

0

2

3

19

38

56

75

94

113

131

150

169

169

169

169

7

9

10

11

19

64

73

75

94

96

109

113

113

116

8

11

29

49

75

139

167

188

225

246

278

282

282

285

28

170

361

493

439

400

493

487

425

340

261

176

169

169

23

65

136

170

176

230

277

268

235

184

157

131

117

116

51

235

497

663

615

630

770

755

660

524

417

307

286

285
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Gross Island Product
Table 4.1.15-11 shows the combined total impact on GIP would be $635 million in 2021, declining to a
stable figure of $75 million beginning in 2028 as the steady-state operational phase begins. The primary
driver of GIP impacts in 2021 would be DoD construction activity, while during the steady-state period
GIP impacts would be primarily driven by Marine Corps operational expenditures.
Figure 4.1.15-6 compares Guam’s GIP with and without the proposed action. At maximum in 2021, GIP
with the proposed action is 10.2% higher than otherwise would have occurred without implementation of
the proposed action. At 2028, the difference declines to 1%. There would be a beneficial impact related to
GIP at maximum and a smaller beneficial impact during the steady-state period.

Figure 4.1.15-6 Guam GIP with and without the Proposed Action
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Table 4.1.15-11. Impact on GIP (Millions of 2012 $s)
2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

Direct Construction Impact

$41

$144

$285

$408

$391

$370

$428

$411

$320

$216

$122

$46

$8

$0

Indirect Construction Impact

$13

$45

$100

$127

$125

$131

$160

$151

$111

$69

$38

$14

$3

$0

Total Construction Impact

$54

$190

$385

$535

$516

$501

$587

$562

$430

$285

$159

$61

$11

$0

Direct Operations Impact

$3

$3

$4

$3

$5

$13

$15

$15

$19

$19

$22

$23

$23

$24

Indirect Operations Impact

$2

$2

$4

$5

$8

$28

$32

$33

$42

$43

$49

$50

$50

$51

Total Operations Impact

$4

$6

$7

$8

$13

$41

$47

$49

$60

$62

$71

$73

$73

$75

Combined Direct Impact

$43

$148

$289

$412

$396

$383

$443

$426

$338

$235

$143

$69

$31

$24

Combined Indirect Impact

$15

$48

$103

$131

$133

$159

$192

$184

$152

$112

$86

$65

$53

$51

Combined Total Impact

$58

$195

$392

$543

$529

$542

$635

$610

$491

$347

$230

$134

$84

$75
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Utility Rates
Power. The revised estimated power demand increase including all DoD current and future plans, induced
civilian growth, construction workforce, and “organic” civilian growth (per U.S. Census Bureau 2010
forecasts) could be handled by current GPA generating capacity. DoD transmission and distribution
system upgrades would likely be required. These upgrades would be paid for by the DoD. Since GPA
would not have to fund major system upgrades, the potential effects on ratepayers should be minimal.
Water. Expanded DoD water facilities are proposed to be operated separately from the system operated by
GWA and, therefore, no impacts to Guam rate payers are expected from use by DoD facilities. However,
current water customers, civilian military workers, induced civilian growth, and other direct and indirect
populations related to the proposed action would be impacted, as existing GWA requirements may
involve some capital improvements. The Guam Legislature has authorized funding for these GWA capital
improvements. These improvement projects could necessitate rate increases, though they should be fairly
modest given that the estimated increased water demand on the GWA system would be marginal.
Wastewater. Upgrades to secondary treatment at the Northern District and Agana WWTPs are required by
the 2013 NPDES permits whether or not the Marines relocate. WWTP upgrades could have a significant
impact to rate payers due to the higher costs of secondary treatment. The DoD would assist GWA in
locating funding for necessary upgrades, as indicated in Section 4.1.14, Utilities. It is possible that the
identification of various funding sources (e.g., federal) could beneficially influence any potential rate
increases that might otherwise be charged to rate paying customers on Guam. Further, the proposed action
could alleviate these rate increases by the addition of Marines as new rate paying customers.
There could also be impacts to the GWA wastewater systems in southern Guam that are not used by the
DoD but would have to service additional civilian populations from induced growth. These systems are
currently in need of maintenance and upgrades, for which funding has been authorized by the Guam
Legislature. The added civilian populations under the revised scenarios would be minimal for the
southern parts of Guam and would have little impact on these wastewater systems.
Solid Waste. Population increases as a result of the proposed action would increase the level of solid
waste service that would need to be provided and the total cost of providing solid waste services. The
increased costs, though, would be spread over a larger group of ratepayers. It is possible that as the level
of service increases that services would become more efficiently operated and rates for individuals would
decline or experience a reduction in future increases expected without the proposed action. However, it is
more likely that rates would be little changed as a result of the proposed action.
IT/COMM. IT/COMM would be provided within the proposed new Marine Corps cantonment/family
housing areas. Basic underground infrastructure would be installed during the construction of these
facilities by DoD. The commercial providers would install the necessary cable infrastructure using the
DoD installed conduit, manholes, handholes, and connection facilities. These commercially provided
on-base IT/COMM services would be paid for directly by the individual users or potentially by the DoD.
For instance, the DoD may opt to provide various housing facilities with internet Wi-Fi and television
reception as a convenience to transient residents, similar to many hotels. Other areas, such as family
housing, may be on a direct customer service arrangement with the commercial providers. With these
arrangements, there should be little to no impact to other commercial IT/COMM customers in Guam.
For additional information on the power, water, and other utilities and related services on Guam, see
Section 4.1.14.1 in Chapter 4.
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Tourism
The tourism industry on Guam could be impacted in a number of ways. In general, impacts to tourism
would be considered mixed (partially beneficial and partially adverse) and, overall, less than significant.
During the construction phase, an increase in construction-related business travel would be expected as a
result of the proposed action. Compared to the overall number of annual visitor arrivals to Guam –
estimated by the Guam Visitors Bureau to be 1.3 million in FY2012 (Guam Visitors Bureau 2012) – the
number of construction-related business visitor arrivals would be expected to be small and thus impacts
would be considered less than significant. Also, the possibility of wage increases or loss of labor to
higher-paying jobs during the construction phase is a possible outcome, as wages in the construction
sector are higher than those in the tourism sector. Impacts to Guam’s tourism industry from loss of
workforce and/or wage increases are not expected to be drastic and impacts would be considered less than
significant. For more detailed information on construction related impacts to tourism, see Section 4.3.8 of
the 2010 Final SIAS (2010 Final EIS, Volume 9: Appendix F).
During the operations phase, it is likely that the increase in military personnel would generate more visits
from friends and family, as well as more business travel. With an average weighted 2012 hotel occupancy
of 75% (Guam Visitors Bureau 2013), the relocation provides an opportunity for new sources of business
and diversification of the travel market. Additionally, off-duty military personnel and their families are
likely to patronize retail locations and restaurants island-wide, including the central entertainment district
of Tumon Bay, and participate in ocean-based tourism. Population increases are also likely to provide
expanded markets for tourism support businesses.
Positive effects on ocean-based tourism are counteracted by both the prospect of more conflicts between
various activities due to the limited number of calm-water sites and potential conflicts that could arise
from increased demand for tie-off buoys. In Hawaii, another island environment where population growth
has generated these conflicts, state government has spent a considerable amount of time attempting to
mediate conflicts and work out informal or formal rules for assuring equitable access to sites equally
attractive to commercial scuba dive groups, motorized boat tours, rental jet-ski users, paragliders,
snorkelers, board surfers, body surfers, and swimmers (Hawaii State Department of Business, Economic
Development, and Tourism 2004). Such regulatory efforts would eventually be needed on Guam over
time as the population of visitors and military and civilian populations grow. However, even though the
scale of the military relocation has been greatly reduced, such actions could be required sooner than they
otherwise would be. Overall, due to the mixed nature of impacts and the reduction in population impacts
compared to the 2010 Final EIS, impacts to tourism during the operational phase would be considered
less than significant.
Public Services
The analysis of public services impacts in this SEIS evaluated two types of affected public service
agencies. The first type would be those affected by increased service populations. These agencies are
found in the education services, health and human services, public safety services, and the judicial
branches of the GovGuam.
The second type of agency would be affected by increased development permit applications. They are
GovGuam agencies responsible for issuing, monitoring, and enforcing development permits on Guam.
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Public Services Agencies Affected by Increased Population
The analysis focused on the following agencies:








Guam Department of Education (GDoE)
Guam Community College (GCC)
University of Guam (UoG)
Guam Memorial Hospital Authority
(GMHA)
Guam Department of Public Health and
Social Services (GDPHSS)
Guam Department of Mental Health and
Substance (GDMHSA)
Guam Department of Integrated Services
for Individuals with Disabilities (GDISID)









Guam Police Department (GPD)
Guam Fire Department (GFD)
Guam Department of Corrections (GDoC)
Guam Department of Youth Affairs
(GDYA)
Guam Department of Parks and Recreation
(GDPR)
Guam Public Library System (GPLS)
Judiciary of Guam (JoG)

The analysis identified the portion of the population associated with the proposed action that would
access services from each agency. This number was deemed the agency’s service population. The analysis
then determined how many additional staff members each agency would require as a result of this growth
in service populations in order to maintain current ratios of staff to service population.
Table 4.1.15-12 provides a summary of the increase in service population projected for each public
service agency. Service population numbers are expected to reach a temporary maximum in either 2021
or 2023. A long-term steady-state would be reached for all agencies in 2028.
Table 4.1.15-12. Summary of Projected Increases in Public Agency
Service Populations
Impact1
Maximum
Steady-State
562
268
55
39
99
70
5,137
895
5,137
895
1,934
337
1,934
337
9.585
7,412
5,285
1,112
30
26
562
268
9,585
7,412
9,585
7,412
9,585
7,412

Agency
GDoE
GCC
UoG
GMHA
GDPHSS
GDMHSA
GDISID
GPD
GFD
GDoC
GDYA
GDPR
GPLS
JoG

Note: 1Numbers represent projected increase in service population that would be
generated by the proposed action for each public services agency.

Table 4.1.15-13 shows a summary of the increase in number of staff that would be required by GovGuam
public services agencies to meet the increased demand from the additional service populations that would
be generated by the proposed action. At maximum, all categories of public services agencies combined
would require an estimated 130 additional employees, an increase of 2.9% over baseline staffing levels.
The maximum increase in staffing levels would be temporary, lasting from approximately 2021 through

4-138

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

2023. At steady-state, GovGuam public services agencies would require an additional 55 staff, an
increase of 1.2% over baseline levels. These staffing level impacts would be dramatically smaller than
those identified in the 2010 Final EIS because of substantially reduced increases in the agency service
populations.
Table 4.1.15-13. Summary of Estimated Increases in Public Services Agency Key Staffing
Requirements
Impact1
Agency
Public Education Agencies
Public Health and Human Services
Public Safety
JoG2, GDPR, and GPLS
Totals

Baseline
Staffing

Max

Max %
Increase

SteadyState

2,641
1,140
625
69
4,475

49
48
29
4
130

1.9%
4.2%
4.6%
5.8%
2.9%

25
7
20
3
55

SteadyState %
Increase
0.9%
0.6%
3.2%
4.3%
1.2%

The JoG and other selected agencies (GDPR and GPLS) would experience the largest impact of any of
the groups, on a percentage basis, but would require a maximum of only four additional staff (spread over
the three agencies) for a period of a few years. At steady-state, these agencies would require only three
additional staff above baseline staffing, an increase of 4.3%. Public safety agencies (GPD, GFD, GDoC,
and GDYA) would require a maximum of 29 additional staff, an increase of 4.6% over baseline levels for
the relatively short construction period. At steady-state, over the long-term, 20 additional staff would be
required for the four agencies (an increase of 3.2% over baseline levels). Public health and human service
agencies would require a maximum of 48 staff during construction and only seven additional staff in
long-term steady-state (a 0.6% increase over baseline). Public education agencies as a group would
require 49 additional staff for a short period of a few years and 25 additional staff in the longer term
steady-state.
From a broad perspective, looking at the entire group of GovGuam public services agencies overall,
impacts would be considered significant in the short-term and less than significant in the long-term
steady-state. While the total number of additional staff required during the relatively short construction
phase may appear manageable (representing only a 2.9% increase over baseline staffing), other factors
including existing shortfalls in staffing and deficiencies in facilities and equipment were considered when
determining significance. Also, while additional tax revenues to GovGuam associated with the proposed
action would compensate for additional costs that would be incurred, and ample time should be available
to plan for short-term staff increases, GovGuam agencies may still encounter problems due to difficulties
hiring, training, and retaining skilled staff.
In the longer-term steady-state, impacts to public services agencies as a group would be considered less
than significant. An increase of 55 staff would be required among all GovGuam agencies in order to
maintain existing staffing and level of service needed to service population ratios (an increase of 1.2%).
Also, as steady-state impacts would occur later and require fewer additional staff than earlier years, it
would be expected that agencies would have adequate time and knowledge to plan for steady-state
requirements, the cost of which would be covered by increased GovGuam tax revenues.
Some agency subgroups (based on service categories) would be significantly impacted while others
would not. Impacts to public education agencies would be less than significant, requiring a maximum of
49 additional staff spread among all GDoE schools (elementary, middle, and high schools), UoG, and
GCC (an increase of 1.9%). While difficulties in hiring and retaining staff at public education institutions
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has been noted by public education agencies, it is anticipated that military spouses who would move to
Guam in association with the proposed action could potentially add to the available supply of qualified
teachers.
Public health and human services agencies as a group would require 48 additional staff, most of whom
(29) would need to be nurses and allied health professionals at GMHA. Given the existing shortfall of
nurses on Guam these additional requirements would be considered significant in the short-term. Services
provided by GMHA and other health service providers would be more closely tied to construction
workers than to military personnel and dependents so, as the proposed action would reach a steady-state,
requirements on health service agencies would decline and be less than significant in the long-term.
Because of existing deficits in staff, facilities, and equipment, impacts to JoG, GDPR, and GPLS would
be considered significant during both the short-term construction phase and the long-term steady-state
period.
Potential mitigation measures to address significant impacts to all public services agencies affected by
increased population would be as follows:






The DoD would continue to support the efforts of the CMCC to develop recommendations, as
appropriate, regarding adjustment of construction tempo and sequencing to directly influence
workforce population levels and indirectly influence induced population growth before
infrastructure capabilities are exceeded. See Section 2.9 for further discussion on the CMCC.
Such support may include providing project-related employment and population forecasts,
participating in the identification of shortfalls in Guam public services, and assisting in the
identification of federal programs and funding sources that may help GovGuam to address
shortfalls.
As directed by the FY2014 NDAA, DoD would convene the EAC to consider assistance
necessary to support the preferred alternative and develop an implementation plan coordinated by
all federal agencies. This plan must be submitted to the congressional defense committees as part
of a reporting requirement that is due no later than the date of issuance of the ROD.
The DoD would continue to support existing programs that contribute and/or donate excess
equipment to local agencies.

Public Education
This section analyzes impacts on public primary and secondary schools run by GDoE and on the higher
education institutions GCC and UoG, including quantitative analysis of impacts on:




Student population numbers
GDoE teacher requirements
GCC and UoG non-adjunct faculty requirements

Guam Department of Education. Table 4.1.15-14 provides an overview of impacts on GDoE student
populations during the action’s maximum impact year and steady-state years.
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Table 4.1.15-14. GDoE Student Population Impacts Summary
Agency
GDoE
Elementary
GDoE Middle
GDoE High
Totals

Max Year

Max Year
Additional
Service
Population

Max Year
Percentage
Increase

Steady State
Additional
Service
Population

Steady State
Requirements
Percentage
Increase

14,454

2021

275

1.9%

131

0.9%

7,212
9,415
31,081

2021
2021

119
168
562

1.6%
1.7%
1.8%

57
80
268

0.7%
0.8%
0.8%

Current
Service
Population

Table 4.1.15-15 provides an overview of impacts on GDoE staffing during the action’s maximum impact
year and steady-state years.
Table 4.1.15-15. Primary and Secondary Education Teacher Requirements Impacts Summary
Agency
GDoE
Elementary
GDoE Middle
GDoE High
Totals

Year

Max Year
Teacher
Requirements

Max Year
Percentage
Increase

Steady State
Teacher
Requirements

Steady State
Requirements
Percentage
Increase

1,245

2021

24

1.9%

11

0.8%

557
572
2,374

2021
2021

9
10
43

1.6%
1.7%
1.8%

4
5
20

0.7%
0.8%
0.8%

Current
Teachers

Guam Community College and University of Guam. Table 4.1.15-16 and Table 4.1.15-17 provide
overviews of impacts on GCC and UoG student populations and non-adjunct faculty requirements during
the action’s maximum impact year and steady-state years.
Table 4.1.15-16. Higher Education Student Population Impacts Summary
Current
Service
Population

Agency
GCC
UoG
Totals

3,445
3,639
7,084

Max Year
2023
2023

Max Year
Additional
Service
Population
55
99
154

Max Year
Percentage
Increase
1.6%
2.7%
2.2%

Steady State
Additional
Service
Population
39
70
109

Steady State
Requirements
Percentage
Increase
1.1%
1.9%
1.5%

Table 4.1.15-17. Higher Education Faculty Requirement Impacts Summary
Agency

GCC
UoG
Totals

Current
Non-adjunct
Faculty
69
198
267

Max Year

2023
2023

Max Year
Non-adjunct
Faculty
Requirement
s
1.1
5
6.1

Max Year
Percentage
Increase
1.5%
2.5%
2.3%

Steady State
Non-adjunct
Faculty
Requirement
s
0.8
4
4.8

Steady State
Requirements
Percentage
Increase
1.1%
2.0%
1.8%

Impacts to Guam public education agencies were determined to be less than significant. However,
because potential mitigation measures described above may identify potential deficiencies at public
service agencies in general, they may serve to benefit Guam public education agencies.
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Public Health and Human Services
This section analyzes impact on the following GovGuam public health and human service agencies:





GMHA
GDPHSS
GDMHSA
GDISID

Quantitative impact analysis is provided on:



Service population numbers
Key staffing requirements

Table 4.1.15-18 provides an overview of impacts on GMHA, GDPHSS, GDMHSA and GDISID service
populations during the action’s maximum impact year and steady-state years.
Table 4.1.15-18. Impact on Public Health and Human Services, Service Population Summary
Agency
GMHA
GDPHSS
GDMHSA
GDISID

Current
Service
Population

Max
Year

159,358
60,000
60,000
159,358

2021
2021
2021
2021

Max Year
Additional
Service
Population
5,137
1,934
1,934
5,137

Max Year
Percentage
Increase
3.2%
3.2%
3.2%
3.2%

Steady State
Additional
Service
Population
895
337
337
895

Steady State
Requirements
Percentage
Increase
0.5%
0.6%
0.6%
0.5%

Table 4.1.15-19 provides an overview of impacts on various public health and human services agency
staffing requirements during the action’s maximum impact year and steady-state years.
Table 4.1.15-19. Public Health and Human Services Impact Summary
Agency and Staffing
Type

Current
Staffing

Max
Year

Max Year
Staffing
Requirements

GMHA Physicians
GMHA Nurses and
Allied Health
Professionals
GDPHSS - Primary
Care Medical Providers
and Nursing Staff
GDPHSS – Bureau of
Communicable Disease
Control Communicable
Disease Prevention
Professionals
GDPHSS – Bureau of
Family Health and
Nursing Services
Nurses
GDMHSA – Mental
Health Professionals

92

2021

3

3.2%

1

Steady State
Staffing
Requirements
Percentage
Increase
1%

819

2021

29

3.5%

5

0.6%

10

2021

0.3

3%

0.1

1%

25

2021

0.3

1.2%

0.1

0.4%

17

2021

0.5

2.9%

0.1

0.5%

169

2021

5

2.9%

1

0.5%
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Table 4.1.15-19. Public Health and Human Services Impact Summary
Agency and Staffing
Type

Steady State
Staffing
Requirements

Steady State
Staffing
Requirements
Percentage
Increase

Current
Staffing

Max
Year

8

2021

0.3

3.8%

0

0%

38.4

3.4%

7.3

0.6%

GDISID Social
Workers and
Counselors
Totals

Max Year
Percentage
Increase

Max Year
Staffing
Requirements

1,140

Notes: There are a wide variety of medical providers captured in the GDPHSS estimate, reflecting the diverse services
provided by GDPHSS. They include Obstetrician/Gynecologist (Obstetrics and Gynecology), family practitioners,
internists, pediatricians, nurse practitioners and certified nurse midwives.

Impacts to public health and human services agencies would be significant in the short-term, primarily
during the period when large numbers of project-related off-island construction workers would be on
Guam. While each agency analyzed would be impacted, the vast majority of additional staff required
would be nurses and allied health professionals. Nurses are in high demand and there is an existing deficit
on Guam. An Allied Health Building, where a program directed towards a practical nursing certificate is
offered, was recently constructed on the GCC campus. The practical nursing program has proven
successful so far and the potential for new qualified nurses on Guam is on the rise. Potential mitigation
measures that may help secure funding for additional staff and/or facilities are identified above.
Public Safety
This section analyzes impact on the following public safety agencies:





GPD
GFD
GDoC
GDYA

Quantitative impact analysis is provided on:



Service population numbers
Key staffing requirements

Table 4.1.15-20 provides an overview of impacts on GPD, GFD, GDoC, and GDYA service populations
during the action’s maximum impact year and steady-state years.
Table 4.1.15-20. Impact on Public Safety Service Population Summary
Agency
GPD
GFD
GDoC
GDYA
Totals

Current
Service
Population
159,358
145,890
544
10,470
316,262

Max
Year
2021
2021
2023
2021

Max Year
Additional
Service
Population
9,585
5,258
30
562
15,435

Max Year
Percentage
Increase
6%
3.6%
5.5%
5.3%
4.9%

Steady State
Additional
Service
Population
7,412
1,112
26
268
8,818

Steady State
Requirements
Percentage
Increase
4.6%
0.7%
4.8%
2.5%
2.8%

Table 4.1.15-21 provides an overview impacts on various public safety services agency staffing
requirements during the action’s maximum impact year and steady-state years.
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Table 4.1.15-21. Public Safety Services Staffing Impacts Summary
Agency and
Staffing Type
GPD – Police
Officers
GFD - Firefighters
GDoC – Custody
and Security
Personnel
GDYA – Youth
Service
Professionals
Totals

Max Year
Percentage
Increase

Steady State
Staffing
Requirements

Steady State
Staffing
Requirements
Percentage
Increase

Current
Staffing

Max
Year

Max Year
Staffing
Requirements

146

2021

9

6.2%

7

4.8%

224

2021

8

3.6%

2

0.9%

207

2023

11

5.3%

10

4.8%

48

2021

1.2

2.5%

0.6

1.25%

29.2

4.7%

19.6

3.1%

625

Impacts to public safety agencies were determined to be significant in both the short-term and long-term.
The number of crimes may increase in proportion to increases in population, thereby necessitating
additional police officers and custody and control personnel (combined, 20 at maximum and 17 at steadystate). Also, GPD has identified existing difficulties in maintaining adequate staff as well as an existing
shortfall in equipment (most notably patrol cars). Potential mitigation measures that may help secure
funding for additional staff and/or facilities are identified above.
Judiciary of Guam and Selected Agencies Driven by Population Growth
This section analyzes impacts to the JoG (a branch of Government, not an executive agency), GDPR, and
GPLS.
Quantitative impact analysis is provided on:



Service population numbers
Key staffing requirements

Impacts discussed are independent of any needs that may result from non-project related general
population growth. The results presented in this section indicate that there would not be a substantial
number of new staff required for JoG and selected other service agencies.
Table 4.1.15.22 provides an overview of the proposed action’s impacts on GDPR, GPLS, and Guam
Judiciary key staffing requirements for the action’s maximum year and steady-state.
Table 4.1.15-22. JoG and Selected Agencies Driven by Population Growth
Agency and
Staffing Type
GDPR – General
Staff
GPLS – General
Staff
Judiciary – Judges
Totals

Current
Key
Staffing

Max
Year

Max Year Key
Staffing
Requirements

Max Year
Percentage
Increase

Steady State
Key Staffing
Requirements

Steady State
Requirements
Percentage
Increase

30

2023

1.8

6%

1.4

4.7%

30

2023

1.8

6%

1.4

4.7%

9
69

2023

0.5
4.1

5.6%
5.9%

0.4
3.2

4.4%
4.6%
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While there would not be a substantial number of new staff required, impacts to JoG and selected
agencies were determined to be significant in both the short-term and long-term because JoG has
identified existing deficiencies in both staff and facilities. Potential mitigation measures that may help
secure funding for additional staff and/or facilities are identified above.
Public Services Agencies Affected by Development
Analysis was also conducted for agencies that would be influenced by increased development that would
be directly and indirectly associated with the proposed action. These agencies work to regulate
development through the permitting process and are expected to see increase in permit requests. These
agencies included:











GDPW, Building Permits and Inspection
Guam Department of Land Management
GEPA
Guam Coastal Management Program, within GBSP
GPA
GWA
GFD, Permitting Staff
SHPO, within the GDPR
Guam Division of Environmental Health (within the GDPHSS)
Guam Alien Labor Processing and Certification Division within the Guam Department of Labor

Analysis of the proposed action indicated the approximate number of construction and development
permits that would be needed to complete the planned activities. It was then determined how many
permitting staff members each agency would require in the face of this growth in permitting applications
and inspections.
Table 4.1.15-23 shows current staffing, projected staffing impact, and the projected percentage increase in
staffing for permitting and regulatory agencies. Since different permitting agencies serve various
functions, some of which are not solely driven by population change, the maximum impact year of
analysis varies between agencies. Unlike the previously described services, the permitting work of these
agencies would be driven by increases in permit applications before and during the process of
development growth on Guam (rather than population increases). While not all permit applications are of
similar scope (permits for larger projects require more labor than permits for smaller projects), the mix of
large and small permits for each forecast year is not accounted for due to lack of information. The mix of
large and small permits applications for the year 2012 (when data were collected) is incorporated into the
impact analysis.
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Table 4.1.15-23. Summary of Key Staffing Requirements for Public Services Agencies Affected by
Development
Impacts

GDPW
Guam Department of Land Management
GEPA
Guam Coastal Management Program
GPA
GWA
GFD
Guam Division of Environmental Health
SHPO
Guam Alien Labor Processing &
Certification Division
Totals

Baseline
Staffing

Maximum

Maximum
Impact %

SteadyState

6
5
48
6
6
5
14
11
6
5

0.8
1.7
9.7
0.9
0.7
0.9
0.8
0.8
0.6
11

13%
34%
20%
15%
12%
18%
6%
7%
10%
220%

0.1
1.4
0.7
0.6
0.1
0.1
0.3
0.5
0.1
0

SteadyState
Impact %
1.7%
28.0%
1.5%
10.0%
1.7%
2.0%
2.1%
4.5%
1.7%
0.0%

112

28

25%

4

3.6%

Note: 1Numbers represent projected increase in key staff for each permitting agency that would be required to maintain current
levels of service.

(Note that impacts to GFD, GDPR, and GDPHSS were also addressed in the prior impact section. This
section analyzes only the impact on their permitting functions, which represent only a small percentage of
their overall functions).
The analysis results for public services agencies affected by development indicate that impacts would be
significant in the short-term and less than significant during the steady-state period. During the short
period when impacts would be greatest, growth permitting agencies would require an increase in staff of
25%, which is a large proportional increase. The determination of significance is also based on the
importance of meeting these staffing requirements – a lack of staffing at permitting agencies could hinder
development both directly and indirectly associated with the proposed action, which could serve to block
or delay the economic benefits projected to accompany the proposed action. Inadequate staffing at the
Alien Labor Processing Division, for instance, could slow the processing of H2-B worker visas. Without
H2-B workers, both project-related and non-project related development would likely be slowed due to a
shortage of skilled construction workers. In the longer-term steady-state, impacts to permitting agencies
would be less than significant. While the increased staff requirement would represent an appreciable
proportion of baseline staffing (3.6%), only four additional staff would be required. Given the time
agencies would have to plan for this increase and additional tax revenues that would be associated with
the proposed action, the 3.6% increase would be considered less than significant.
Guam Department of Land Management. The impact from permits would be greatest in 2019, when 113
permits would be requested, and would decline to 14 permits by 2028. New staff required would be
largest in 2019 at 1.7 FTEs and would drop to 1.4 FTEs at 2028. New staff for Guam Department of Land
Management would be primarily related to increased demands from land use commission hearings.
Guam Environmental Protection Agency. The proposed action’s impact would be largest in 2019 with
271 additional GEPA permit applications, requiring an additional 9.7 FTEs. In the year 2028, the impact
drops to an additional 14 permits requiring an additional 0.7 FTEs.
Guam Coastal Management Program. Impacts on Guam Coastal Management Program permits would be
largest in 2021 at 16 and decline to 5 at 2028. New staff required for monitoring and enforcement makes
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up a large portion of the combined total employment. The impact to staffing would be largest in 2021 at
0.9 FTEs and would drop to 0.6 FTEs by 2028.
Guam Power Authority. The proposed action’s impact would be largest at 108 additional GPA permit
applications in 2019, requiring an additional 1.1 FTE employees. At 2027, the impact drops to an
additional 8 permits, requiring 0.1 additional FTE worker.
Guam Water Authority. The proposed action’s impact would be largest at 55 additional GWA permit
applications in 2019 and 2020, requiring an additional 0.9 FTEs. At 2027 and 2028, the impact drops to
an additional 6 permits, requiring 0.1 new FTE.
Guam Fire Department. The proposed action’s impact would be largest at an additional 69 GFD permit
applications in 2019, requiring an additional 0.7 FTE employees. At 2027 and 2028, the impact drops to 8
additional permits, requiring 0.3 FTE.
Guam Department of Public Health and Social Services – Division of Environmental Health. Impacts on
Division of Environmental Health permits would be largest at 45 in 2019 and decline to 5 by 2027. New
staff required for monitoring and enforcement, makes up most of the combined total employment impact,
be largest in 2020 at 0.8 FTEs and dropping to 0.5 FTEs by 2026.
Guam Department of Parks and Recreation-Historic Preservation Office. The proposed action’s impact
would be largest at 140 additional SHPO permit applications in 2019, requiring an additional 0.6 FTEs.
At 2028, the impact drops to an additional 11 permits, requiring 0.1 FTE.
Guam Department of Labor-Alien Labor Processing and Certification Division. The proposed action’s
impact would be largest at 2,291 additional Alien Labor Processing and Certification Division
applications in 2018, requiring an additional 11 FTEs. This impact drops to zero FTE beginning in 2026.
Potential mitigation measures to address significant impacts to public services agencies affected by
development would be as follows:







The DoD would continue to support the efforts of the CMCC to develop recommendations, as
appropriate, regarding adjustment of construction tempo and sequencing to directly influence
workforce population levels and indirectly influence induced population growth before
infrastructure capabilities are exceeded. See Section 2.9 for further discussion on the CMCC.
Such support may include providing project-related employment and population forecasts,
participating in the identification of shortfalls in Guam public services, and assisting in the
identification of federal programs and funding sources that would help GovGuam to address
shortfalls.
As directed by the FY2014 NDAA, DoD would convene the EAC to consider assistance
necessary to support the preferred alternative and develop an implementation plan coordinated by
all federal agencies. This plan must be submitted to the congressional defense committees as part
of a reporting requirement that is due no later than the date of issuance of the ROD.
The DoD would continue to support existing programs that contribute and/or donate excess
equipment to local agencies.
In accordance with the 2011 PA, DoD would provide liaison support to the Guam SHPO to assist
in processing DoD actions.
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Sociocultural Issues
When reviewing sociocultural impacts in this section, it is important to remember that while social issues
are not direct impacts that occur at the same time and place as the proposed action, they are indirect
impacts of the proposed action that can occur later in time or further in distance.
There is a potential for sociocultural impacts to occur, but the magnitude of the impacts are difficult to
predict and could vary substantially based on policy and program choices yet to be made. Sociocultural
impacts are inherently qualitative and may also be affected by events yet to occur. For these reasons, and
for the purposes of this SEIS, impacts to sociocultural issues are conservatively classified as significant.
Identified impacts include the following:


Political and Chamorro issues. Concerns involving political minoritization would be impacted by
the potential increase in non-Chamorro populations due to the relocation, notably during the
operational phase. More non-Chamorro and local voters could potentially affect ongoing and
future issues as a function of voting. However, while the Marines and adult dependents would
likely vote in national elections, most of the relocating Marines would be on Guam for relatively
short periods (from approximately 6 months for rotational forces to two or three years for
permanent party forces) and would likely not become deeply engaged in local politics.
 Crime and Social Order. In proportion to the increase in population, there would potentially be
impacts associated with an increase in the number of crimes (though not necessarily an increase
in the crime rate as a function of population) and decreased social order.
 Community Cohesion. Chamorros expect people to approach their relationships with the wider
society conforming to the philosophy of “respetu” (in the Chamorro language it means respect or
veneration). There is potential for social friction due to lack of understanding of, and inability to
enact, this concept by military personnel and off-island civilian in-migrants, especially in the
initial stages of construction and military personnel coming to Guam.
Potential mitigation measures to address sociocultural issues are as follows:








In accordance with the 2011 PA, the DoD will conduct orientation briefs for all incoming DoD
personnel, their families, and contractors regarding cultural sensitivity in the area. All DoD
personnel and contractors working on Guam will receive annual briefings. The DoD will develop
the briefing in consultation with the appropriate SHPO and will provide SHPO with a copy of the
final briefing materials.
The DoD would continue to support the efforts of the CMCC to develop recommendations, as
appropriate, regarding adjustment of construction tempo and sequencing to directly influence
workforce population levels and indirectly influence induced population growth to address
sociocultural issues. See Section 2.9 for further discussion on the CMCC.
As directed by the FY2014 NDAA, DoD would convene the EAC to consider assistance
necessary to support the preferred alternative and develop an implementation plan coordinated by
all federal agencies. This plan must be submitted to the congressional defense committees as part
of a reporting requirement that is due no later than the date of issuance of the ROD.
The $12,000,000 appropriated under FY2012 Consolidated Appropriations Act (Public Law No.
112-74) for a Guam Cultural Repository facility remains in place. The appropriation provides
funding for a repository for curation of archaeological collections on Guam and serve as a source
of information on Guam history and culture.
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Land Acquisition
There would be no land acquisition impacts associated with Alternative A because there would be no land
acquisition required to implement the cantonment/family housing alternatives.
4.1.16 Hazardous Materials and Waste
4.1.16.1

Affected Environment

This section describes the current hazardous materials and waste management practices that differ from
those described in the 2010 Final EIS or that apply to areas not included in the 2010 Final EIS. This
section also identifies any additional contaminated sites in the proposed construction/development areas
that have not already been discussed in the 2010 Final EIS.
The current DoD ROI on Guam for hazardous materials and waste in this section includes the DON
properties proposed for development of the cantonment/family housing including Finegayan and Potts
Junction, and the areas affected by off-site utilities development and DoD school expansions (see Section
2.4.4.5 in Chapter 2).
Hazardous Materials Management
Routine operations at DoD installations require the storage, use, and handling of a variety of hazardous
materials such as paints, solvents adhesives, lubricants and pesticides. Bulk quantities of fuels and other
POLs are stored and distributed in aboveground storage tanks and underground storage tanks, pumps, and
pipelines to support aircraft, watercraft, vehicle operations, and emergency power generation. The
management, storage, shipment and disposal of hazardous materials is managed by Defense Reutilization
Marketing Office (DRMO) and via the various plans and policies as described in the 2010 Final EIS
(Volume 2, Chapter 17: Hazardous Materials and Waste, Table 17.2-3: Summary of Best Management
Practices and Standard Operating Procedures, pages 17-42 to 17-43 and Volume 7, Chapter 2, Overview
of Best Management Practices and Potential Mitigation Measures, Table 2.1-1. Summary of Key Best
Management Practices [Guam and Tinian], pages 2-4 to 2-23).
Finegayan
NAVFAC is responsible for overseeing the management of hazardous materials on all DON facilities on
Guam. Hazardous materials at Naval Base Guam are stored at a warehouse operated by Joint
Environmental Material Management Service. Joint Environmental Material Management Service
consolidates hazardous materials for reuse and tracks it through an inventory management program.
Unused hazardous materials are returned to Joint Environmental Material Management Service for
redistribution or disposal.
Potts Junction
Currently there are no hazardous materials being stored or used at this location. The site is currently
undeveloped and unused.
A jet fuel transmission line is located at the Route 3/28 intersection leading to AAFB. A review of aerial
photography shows the jet fuel transmission line crossing Route 3 south of the Route 3/3A intersection to
the north of Potts Junction where the transmission line enters AAFB. No incidents of contamination are
known to be associated with this jet fuel line. There was no visual evidence of soil or groundwater
remediation at the area where the transmission line crosses under Route 3, and no groundwater
monitoring wells were found on- or off-site. Soil sampling would be required to determine whether the
pipeline has affected site conditions.
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Hazardous Waste Management
Finegayan
Operations at DoD installations on Guam generate a variety of hazardous waste, including, but not limited
to waste of: medical and dental supplies, adhesives, solvents, lubricants, contaminated absorbents,
corrosive liquids, aerosols, herbicides, pesticides, used petroleum, oil, and lubricants (POLs) and sludges.
In accordance with DoD policies, all facilities must seek to reduce or eliminate hazardous waste
generation by implementing BMPs, standard operating procedures (SOPs), and best available
technologies. There are numerous BMPs and SOPs used by DoD to minimize or eliminate the generation
of hazardous waste, which are discussed in the 2010 Final EIS (Volume 2, Chapter 17: Hazardous
Materials and Waste, Table 17.2-3: Summary of BMPs and SOPs, pages 17-42 to 17-43 and Volume 7,
Chapter 2: Overview of Best Management Practices and Mitigation Measures, Table 2.1-1. Summary of
Key Best Management Practices [Guam and Tinian], pages 2-4 to 2-23) and summarized in Chapter 2 of
this SEIS. Disposal of hazardous waste generated at DoD facilities on Guam is arranged by DRMO.
Specifically, licensed hazardous waste contractors transport and dispose of hazardous waste at permitted
facilities. Under this arrangement, DRMO maintains all hazardous waste documentation and ensures that
all disposal actions are performed in accordance with pertinent federal, state, and local laws and
regulations.
Naval Base Guam is a large quantity generator of hazardous waste, generating over 2,200 pounds (998
kg) of hazardous waste per month. Similar to AAFB, Naval Base Guam maintains a Hazardous Waste
Management Plan. This plan applies to all military commands, tenants, homeported and visiting ships,
submarines, civil service personnel that may receive, use, store handle, transport recycle or dispose of
hazardous waste during the performance of their duties. Hazardous waste accumulation points are
designated by the NAVFAC Marianas Environmental Business Line. There are 52 satellite accumulation
areas, five 90-day storage areas and one conforming storage facility on Naval Base Guam. The
conforming storage facility is located at Building 1790. The facility is permitted to hold up to 300,000
pounds of waste for up to 1 year and is currently operating at 30-40% capacity. Non-recyclable hazardous
waste is shipped off island four times per year via DMRO. Recyclable materials are sent to local
companies.
As part of the DRMO waste management system, centralized accumulation points and satellite
accumulation points are utilized at DoD installations on Guam. The accumulation points often contain a
variety of waste, typically stored in 5-gal (19 liters) pails, 55-gal (208 liters) drums, and other approved
hazardous waste containers. DRMO arranges for the disposal of approximately 594,494 pounds (269,658
kg) of hazardous waste annually from DoD Guam operations. Finegayan currently contains two satellite
hazardous waste accumulation sites.
Potts Junction
Currently there is no hazardous waste being stored or generated at this location. The site is currently
unused.
Contaminated Sites
The IRP and Military Munitions Response Program (MMRP) focus on cleaning up releases of hazardous
substances and MEC that pose risks to the public and/or the environment at active, base realignment and
closure, and Formerly Used Defense Sites owned or used by the DoD.
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On Guam, DoD facilities have ongoing Defense Environmental Restoration Program site cleanup
activities with GEPA and USEPA oversight. The DoD and State/Territorial Memorandum of Agreement
established a program where GEPA staff work closely with DoD representatives to discuss and facilitate
environmental restoration and clean-up work on Guam.
Finegayan
Installation Restoration Program Sites. There are two IRP sites located on Finegayan. These sites are
summarized in Table 4.1.16-1 and depicted in Figure 4.1.16-1. A site investigation was completed for
these sites and no risks to human health or ecological receptors were identified. Land use restrictions have
been placed on these sites.
Table 4.1.16-1. IRP and Potentially Contaminated Sites on Finegayan
Site Name

Finegayan Landfill No. 1
Finegayan Landfill No. 2

Sites Within Affected Area
Area (Acres)

3
9

Status

Active (Land Use Controls)
Active (Land Use Controls)

Military Munitions Response Sites. No MMRP sites were identified in the area of Finegayan proposed for
development for cantonment/family housing under this Alternative.
Potts Junction
Installation Restoration Program Sites. This site is a former fuel tank farm located adjacent to the south
side of Route 9, just north of Chalan Kareta and south of the Route 9/3 intersection and is managed under
the facility IRP (Site 80). Recent aerial photos of the site indicate that the site is heavily vegetated with
possible remnants of concrete pads. The site was visited in 2009 but was inaccessible and could not be
seen from the roadway. It is unknown whether environmental contamination exists on the site. However,
no groundwater monitoring wells were observed on- or off-site. This site was recently added to the IR
program.
Military Munitions Response Program Sites. No MMRP sites were identified on the Pott’s Junction parcel
(Figure 4.1.16-1).
Toxic Substances Management
Toxic substances associated with DoD operations on Guam include asbestos-containing material (ACM),
lead-based paint (LBP), polychlorinated biphenyls (PCBs), and radon. These substances have been
sufficiently defined in the 2010 Final EIS (Volume 2: Chapter 17: Hazardous Materials and Waste, pages
17-9 to 17-11). LBP and PCBs in Guam are taken by licensed transporters and disposed of in permitted
landfill facilities in accordance with applicable federal, state, and local laws and regulations. ACM is
disposed of at federal facilities on Guam. Disposal contracts specifically prohibit DoD contractors from
the import and use of hazardous or toxic substances.
The collection, transportation, and disposal of these toxic substances are arranged by DRMO.
Finegayan
There are numerous structures located on Finegayan that may be affected by the proposed development of
the cantonment/family housing under this alternative. Any structure constructed prior to 1978 may
contain ACM, LBP, and PCBs.
According to USEPA, the parcel is located in an area classified as Zone 1 for Radon indicating average
indoor radon levels of greater than picocuries per liter (4 pCi/L).
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Potts Junction
Currently, there are no structures located on Potts Junction. Therefore, LBP, ACM and PCBs are not
likely to be present. Elevated levels of lead and other contaminants associated with its former use as a fuel
tank farm may be present in site soils.
According to USEPA, the parcel is located in an area classified as Zone 1 for Radon indicating average
indoor radon levels of greater than 4 pCi/L.
4.1.16.2

Environmental Consequences

Hazardous Materials Management
Construction
Construction activities would result in a short-term increase in the use of hazardous materials that would
cease at the completion of construction activity. The majority of the hazardous materials expected to be
used are common to construction and include diesel fuel, gasoline, and propane to fuel the construction
equipment; hydraulic fluids, oils and lubricants; welding gases, paints, solvents, adhesives, and batteries.
For purposes of the impact analysis, it was assumed that the short-term increased volumes of hazardous
materials and waste that were considered in the 2010 Final EIS analysis would be reduced because of the
generally reduced amount of construction required for the downsized cantonment/family housing area
reflected in this SEIS. The volumes of hazardous materials presented in the 2010 Final EIS were derived
from the volumes of hazardous materials and waste required to accommodate the Marine Corps at their
current location in Okinawa, Japan. The 2010 Final EIS (Volume 2: Chapter 17: Hazardous Materials and
Waste, Section 17.2.2.2: Construction Activities, page 17-44) estimated that construction activity would
result in an increase to the Guam hazardous material use rate of 10% of the known Okinawa rate, or
approximately 3,200 pounds (1,451 kg) annually (DRMO Okinawa). The overall reduction in short-term
increased use of hazardous materials during construction under the SEIS alternatives, as compared to the
2010 Final EIS, would be dependent on a variety of factors and cannot be quantified based on available
information. Although reduced relative to the 2010 Final EIS volumes of hazardous materials, the
construction of Alternative A would still represent a substantial short-term increase in the volume of
hazardous materials relative to baseline conditions, and this alternative would have the potential to result
in direct short-term adverse impacts to human health and the environment (i.e., soils, surface water,
groundwater, air, and biota). However, the hazardous materials would be handled and disposed of per the
applicable BMPs and SOPs identified in the 2010 Final EIS, which would also be applied under this
alternative (Volume 2: Chapter 17: Hazardous Materials and Waste, Table 17.2-3: Summary of BMPs and
SOPs, pages 17-42 to 17-43 and Volume 7: Proposed Mitigation Measures, Preferred Alternatives,
Impacts and Cumulative Impacts, Chapter 2: Overview of Best Management Practices and Mitigation
Measures, Table 2.1-1. Summary of Key Best Management Practices [Guam and Tinian], pages 2-4 to 223) and summarized in Chapter 2 of this SEIS. Adherence to applicable BMPs and SOPs would reduce
the likelihood and volume of accidental releases, allow for accelerated spill response times and enable
timely implementation of cleanup measures, thereby minimizing potential impacts to the environment.
Therefore, the short-term increase in volume would result in less than significant direct and indirect
impacts.
Construction and demolition contractors would be required to comply with all applicable requirements
concerning handling of construction-related hazardous substances. Hazardous materials associated with
construction activities would be delivered and stored in a manner that would prevent these materials from
leaking, spilling, and potentially polluting soils, ground and surface waters and in accordance with
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applicable federal, state, and local regulations. Public transportation routes would be utilized for the
conveyance of hazardous materials to the construction site. Transportation of all materials would be
conducted in compliance with U.S. Department of Transportation regulations. Therefore, the short-term
increase in the use, transport, storage and handling of hazardous materials during construction would have
no significant direct or indirect impacts. Should suspected environmental contamination be encountered
during construction activities, work would stop and the appropriate authorities would be notified. If
appropriate, soil and groundwater samples would be collected to determine the nature and the extent of
the contamination and whether remedial action would be required.
Construction and demolition activities associated with this alternative would have no long-term direct or
indirect impact on the management of hazardous materials at DoD facilities on Guam. Hazardous
materials would continue to be managed under established hazardous material SOPs. Indirect Long-term
beneficial impacts would occur to fuel storage and conveyance infrastructure as it would need to be
brought into compliance before planned increases in capacity could be implemented.
Operation
Marine Corps Relocation. The proposed increase of DoD personnel and dependents to Guam would
increase the transport/transfer of hazardous materials on Guam. It is expected that the largest long-term
increases of hazardous materials on Guam would occur from the use of POL, which includes gasoline,
aviation fuels, diesel, oil, grease, kerosene, and other related products. These materials are largely used
for the maintenance and operation of military vehicles and other assets. Potential effects, impacts, and
mitigation measures associated with hazardous materials transport to Guam and transfer on Guam were
summarized in the 2010 Final EIS (Volume 2: Chapter 17: Hazardous Materials and Waste, Table 17.2-3:
Summary of BMPs and SOPs, pages 17-42 to 17-43 and Volume 7: Proposed Mitigation Measures,
Preferred Alternatives, Impacts and Cumulative Impacts, Chapter 2: Overview of Best Management
Practices and Mitigation Measures, Table 2.1-1. Summary of Key Best Management Practices [Guam and
Tinian], pages 2-4 to 2-23) and it was noted that BMPs and SOPs would be implemented and were not
considered “mitigation measures.” Therefore, no potential mitigation measures were identified. For
purposes of the impact analysis, it was assumed that the long-term increased volumes of hazardous
materials and waste that were considered in the 2010 Final EIS analysis would be reduced because of the
generally reduced amount of operations required for the downsized personnel relocation reflected in this
SEIS. The volumes of hazardous materials presented in the 2010 Final EIS were derived from the
volumes of hazardous materials and waste required to accommodate the Marine Corps at their current
location in Okinawa, Japan. Currently, the Marine Corp at Okinawa uses approximately 32,389 pounds
(14,691 kg) of hazardous materials annually. These materials are largely POLs. The 2010 Final EIS
(Volume 2: Chapter 17: Hazardous Materials and Waste, Section 17.1.3.1: Hazardous Materials Storage,
Use, and Handling, page 17-7) estimated that the proposed transfer of Marines to Guam would result in a
long-term increase to the Guam hazardous materials volume of 50% of the known Okinawa DRMO
disposal rate, or approximately 16,000 pounds (7,257 kg) annually (DRMO Okinawa 2009) (2010 Final
EIS Volume 2: Chapter 17: Hazardous Materials and Waste, Table 17.2-3: Summary of BMPs and SOPs,
pages 17-43). The overall reduction in long-term increased use of hazardous materials from operations
under the SEIS alternatives, as compared to the 2010 Final EIS, would be dependent on a variety of
factors and cannot be quantified based on available information. Although reduced relative to the 2010
Final EIS volumes of hazardous materials, operations under Alternative A would still represent a
substantial long-term increase in the volumes of hazardous materials relative to baseline conditions.
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Long-term increases in hazardous materials would not require DRMO on Guam to expand its hazardous
materials handling and storage capacity. Due to the projected long-term increase in hazardous materials,
this alternative would have the potential to result in direct adverse impacts to human health and the
environment (i.e., soils, surface water, groundwater, air, and biota). However, the increased amount of
hazardous materials would be handled and disposed per the applicable BMPs and SOPs identified in the
2010 Final EIS (Volume 2: Chapter 17: Hazardous Materials and Waste, Table 17.2-3: Summary of
BMPs and SOPs, pages 17-43 and Volume 7: Proposed Mitigation Measures, Preferred Alternatives,
Impacts and Cumulative Impacts, Chapter 2: Overview of Best Management Practices and Mitigation
Measures, Table 2.1-1: Summary of Key Best Management Practices [Guam and Tinian], pages 2-4 to 223) and summarized in Chapter 2 of this SEIS. Adherence with applicable BMPs and SOPs would reduce
the likelihood and volume of accidental releases, allow for accelerated spill response times and enable
timely implementation of cleanup measures, thereby minimizing potential direct or indirect impacts to the
environment and resulting in less than significant impacts.
Increases in hazardous materials transport, storage, and use to support long-term increased training
operations under the proposed action would also be managed in compliance with MCO P5090.2A. This
order implements procedures and protocols governing a number of environmental concerns, including the
handling of hazardous materials and petroleum, oils, and lubricants. These procedures and protocols
include, but are not limited to, spill control and response, disposal of battery waste, and fuel storage
restrictions. By following procedures outlined in MCO 5090.2A, personnel would avoid releases of
contaminants during training and operations, thus mitigating any appreciable direct or indirect impact to
the surrounding environment as a result of the proposed action. Therefore, direct and indirect impacts
would be less than significant.
Cantonment. Long-term increases in the use of hazardous materials are expected to be minimal as a result
of the increase in cantonment activities. The 2010 Final EIS estimated that these activities would result in
an increase to the Guam hazardous material use rate of 1% of the known Okinawa rate, or approximately
320 pounds (145 kg) annually (DRMO Okinawa 2009) (2010 Final EIS Volume 2: Chapter 17:
Hazardous Materials and Waste, Section 17.2.2.3: Operation, page 17-47). The number of Marines and
dependents relocating to Guam has been reduced by 64%. For this analysis, it is assumed that a similar
64% reduction in the increase in hazardous materials would occur from the reduction in personnel.
Therefore, a long-term increase in hazardous materials volume of 115 pounds (52 kg) is anticipated from
cantonment activities. The existing hazardous waste accumulation sites at Finegayan would be maintained
to support the proposed cantonment area and a 90-day accumulation area would be provided. In addition,
an undetermined number of satellite accumulation sites would be created, as needed, in proximity to
hazardous materials use and hazardous waste generation to support cantonment activities. This impact is
considered negligible and no potential mitigation measures are proposed.
Hazardous Waste Management
Construction
Construction activities would result in a short-term increase in the generation of hazardous waste that
would cease at the completion of construction activity. Hazardous waste generated from construction
activities include pesticides, herbicides, solvents, adhesives, lubricants, corrosive liquids, batteries and
aerosols. For purposes of the impact analysis, it was assumed that the increased volumes of hazardous
waste that were considered in the 2010 Final EIS analysis would be reduced because of the generally
reduced amount of construction required for the downsized cantonment/family housing area reflected in
this SEIS. The 2010 Final EIS (Volume 2: Chapter 17: Hazardous Materials and Waste, Section 17.2.2.2:
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Construction Activities, page 17-44) estimated that construction activity would result in an increase in
hazardous waste generation on Guam of 10% of the known Okinawa rate, or approximately 64,400
pounds (29,211 kg) annually (DRMO Okinawa 2009). The overall reduction in short-term generation of
hazardous wastes from construction under the SEIS alternatives, as compared to the 2010 Final EIS,
would be dependent on a variety of factors and cannot be quantified based on available information.
Although reduced relative to the 2010 Final EIS volumes of hazardous materials and wastes, construction
under Alternative A would still represent and substantial short-term increase in the volumes of hazardous
waste relative to baseline conditions.
Due to the projected short-term increase in hazardous waste, this alternative would have the potential to
result in direct adverse impacts to human health and the environment (i.e., soils, surface water,
groundwater, air, and biota). However, the short-term increase in hazardous waste would be handled and
disposed per the applicable BMPs and SOPs identified in the 2010 Final EIS (Volume 2: Chapter 17:
Hazardous Materials and Waste, Table 17.2-3: Summary of BMPs and SOPs, page 17-42 and Volume 7:
Proposed Mitigation Measures, Preferred Alternatives, Impacts and Cumulative Impacts, Chapter 2:
Overview of Best Management Practices and Mitigation Measures, Table 2.1-1. Summary of Key Best
Management Practices [Guam and Tinian], pages 2-4 to 2-23) and summarized in Chapter 2 of this SEIS.
Adherence with applicable BMPs and SOPs would reduce the likelihood and volume of accidental
releases, allow for accelerated spill response times, and allow for the timely implementation of cleanup
measures, thereby minimizing potential direct impacts to the environment and resulting in less than
significant impacts.
Construction and demolition contractors would be required to comply with all applicable requirements
concerning handling of construction related hazardous waste. Hazardous waste generated by construction
activities would be stored in a manner that would prevent these materials from leaking, spilling, and
potentially polluting soils, ground and surface waters and in accordance with applicable federal, state, and
local regulations. Public transportation routes would be utilized for the conveyance of hazardous waste to
the disposal facility site. Transportation of all hazardous waste would be conducted in compliance with
U.S. Department of Transportation regulations. Therefore, the short-term increase in the generation,
transport, storage and handling of hazardous waste during construction would be less than significant.
Construction and demolition activities associated with this alternative would have no long-term direct or
in-direct impact on the management of hazardous waste at the DoD facilities on Guam. Hazardous waste
would continue to be managed under established hazardous waste SOPs.
Operation
Marine Corps Relocation. The proposed increase of DoD personnel and dependents to Guam would
increase the transport/transfer of hazardous waste on Guam. It is expected that the largest increases of
hazardous waste on Guam would occur from discarded POL including waste oil, grease, solvents and
other related products. These materials are largely used for the maintenance and operation of military
vehicles and other assets.
Currently, the Marine Corps in Okinawa disposes of 611,828 pounds (277,520 kg) of hazardous waste
annually. These materials are largely POLs. The 2010 Final EIS (Volume 2: Chapter 17: Hazardous
Materials and Waste, Section 17.2.2.1: Transportation to and on Guam-Hazardous Materials, page 17-40
to 17-43) estimated that the proposed transfer of Marines and dependents to Guam would result in a longterm increase to the Guam hazardous waste volume of 50% of the known Okinawa DRMO disposal rate,
or approximately 306,000 pounds annually (DRMO Okinawa 2009). For purposes of the impact analysis,
it was assumed that the long-term increased volumes of hazardous waste that were considered in the 2010
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Final EIS analysis would be reduced because of the generally reduced amount of operations required for
the proposed action analyzed in this SEIS. The overall reduction in long-term increased generation of
hazardous wastes from operations under the SEIS alternatives, as compared to the 2010 Final EIS, would
be dependent on a variety of factors and cannot be quantified based on available information. Although
reduced relative to the 2010 Final EIS volumes of hazardous waste, operations under Alternative A would
still represent and substantial long-term increase in the volumes of hazardous materials and waste relative
to baseline conditions.
Cantonment. Increases in the generation of hazardous waste were expected to be negligible in the 2010
Final EIS as a result of construction activities for cantonment/family housing. The 2010 Final EIS
(Volume 2: Chapter 17: Hazardous Materials and Waste, page 17-49) estimated that these activities
would result in an increase to the Guam hazardous waste disposal rate of 1% of the known Okinawa rate,
or approximately 6,118 pounds annually (DRMO Okinawa 2009). For purposes of the impact analysis, it
was assumed that the long-term increased volumes of hazardous waste that were considered in the 2010
Final EIS analysis would be reduced because of the generally reduced amount of operations required for
the downsized personnel relocation reflected in this SEIS. The overall reduction in long-term increased
generation or hazardous wastes from operations under the SEIS alternatives, as compared to the 2010
Final EIS, would be dependent on a variety of factors and cannot be quantified based on available
information. Although reduced relative to the 2010 Final EIS volumes of hazardous waste, operations
under Alternative A would still represent and substantial long-term increase in the volumes of hazardous
materials and waste relative to baseline conditions. Routine hazardous waste BMPs and SOPs would be
implemented as identified in the 2010 Final EIS Volume 2, Chapter 17: Hazardous Materials and Waste,
Table 17.2-3: Summary of BMPs and SOPs, page 17-41 and Volume 7, Chapter 2: Overview of Best
Management Practices and Mitigation Measures, Table 2.1-1. Summary of Key Best Management
Practices [Guam and Tinian], pages 2-4 to 2-23) and summarized in Chapter 2 of this SEIS. Therefore,
long-term direct or indirect impacts are considered less than significant. No potential mitigation measures
are proposed.
Finegayan currently contains two satellite 90-day hazardous waste storage areas that would be maintained
under this alternative. The existing hazardous waste accumulation sites at Finegayan do not have adequate
capacity to support the proposed cantonment area. Therefore, an undetermined number of satellite
accumulation sites would be created, as needed, in proximity to hazardous materials use and hazardous
waste generation. These areas would be managed in accordance with applicable regulations and the
facility Hazardous Waste Management Plan to minimize the likelihood of accidental releases and
resulting impacts. Therefore, impacts would be less than significant.
Contaminated Sites
Construction
As described in the 2010 Final EIS (Volume 9: Appendices, Appendix G: EIS Resource Technical
Appendix, Chapter 3: Hazardous Materials and Waste Resources, pages 17-12 to 17-14) and in Chapters
3 and 4 of this document, there are contaminated sites undergoing characterization and/or restoration
under various DoD environmental programs located within or in close proximity to the proposed
construction areas. Consideration and careful attention during project design phases must be given prior
to construction to avoid overlap with these sites. If relocation of proposed construction projects that may
overlap these contaminated sites is not possible, then various BMPs and construction operational protocol
must be followed to protect human health and the environment. In addition, special design techniques and
methodology would be required to ensure the long-term structural integrity of proposed construction
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projects. At this time, no construction is proposed directly on the site and groundbreaking activities are
not likely to be permitted. Land use controls such as fencing and signage may be used to restrict access to
the site and minimize any direct or indirect impacts. Therefore, impacts to these sites would be less than
significant.
Operation
Under Alternative A, direct or indirect impacts to contaminated sites from operations would be less than
significant. Any potentially contaminated sites would be assessed and remediated, as appropriate, for the
proposed reuse of the site. Operational activities would not disturb any remediation sites or controls or
interfere with monitoring areas, if present.
Toxic Substances
Construction
Demolition and construction activities associated with Alternative A would have no direct or indirect
adverse impacts on toxic substances. The demolition of older buildings and/or utilities may result in
encountering PCBs, ACM and LBP that were used in the older building materials. If PCBs, ACM, and/or
LBP are encountered during demolition, licensed contractors would be used for these projects to ensure
that all DoD, federal, state, and local PCBs, ACM, and LBP testing, handling, and disposal protocol,
procedures, and requirements are followed. Toxic substances would not be utilized for new construction.
LBPs and most uses of PCBs have been banned by USEPA. Although not a banned substance, ACM
would not be used to construct proposed new facilities on Guam. Because the proposed construction areas
are located in a USEPA Radon Zone 1, it is possible that new buildings, facilities and structures could
encounter radon intrusion. To minimize this impact, radon resistant construction techniques and potential
mitigation systems considered may be incorporated into the building/facility designs. Final mitigation
measures would be identified in the ROD after resource agency consultations are complete.
Operation
Marine Corps Relocation. When assessing the transport, transfer, and future use of toxic substances
associated with the Marine Corps relocation, no significant environmental consequences from ACM,
LBP, and PCBs are anticipated. ACM and gases would not be transported or transferred as a result of
these activities. Existing BMPs and SOPs (Volume 2: Chapter 17: Hazardous Materials and Waste, Table
17.2-3: Summary of BMPs and SOPs, page 17-41 and Volume 7: Proposed Mitigation Measures,
Preferred Alternatives, Impacts and Cumulative Impacts, Chapter 2: Overview of Best Management
Practices and Mitigation Measures, Table 2.1-1. Summary of Key Best Management Practices [Guam and
Tinian], pages 2-4 to 2-23) and summarized in Chapter 2 of this SEIS, would be followed, thus,
minimizing the potential for releases to the environment. Therefore, toxic substances direct or indirect
impacts would be less than significant, and no potential mitigation measures are proposed.
Cantonment. Cantonment operations would have no direct or indirect impact on ACM, LBP, and PCBs.
ACM, LBP, and PCBs would not be used in new facilities on Guam. It is possible that new buildings,
facilities, and/or structures could encounter radon intrusion. However in this case, radon resistant
construction techniques and potential mitigation measures considered may be incorporated into facility
designs. Final mitigation measures will be identified in the ROD after resource agency consultations are
complete. In addition, the DoD would periodically test facilities constructed in known radon zones to
verify that no unacceptable radon gas buildup occurs and install radon mitigation systems, as appropriate.
Therefore, toxic substances direct or indirect impacts would be less than significant with the use of
appropriate minimization methods.
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4.1.17 Public Health and Safety
4.1.17.1

Affected Environment

The affected environment and potential impacts on public health and safety, including notifiable diseases,
mental illness, and traffic incidents, are addressed below in relation to the current population of Guam and
the per capita rates of occurrence for each of these public health and safety factors. Site-specific health
and safety concerns (for the proposed alternatives for cantonment/family housing and the LFTRC) are
discussed in Chapters 4 and 5. An extensive discussion of the affected environment for public health and
safety matters on Guam is provided in the 2010 Final EIS (Volume 2, Chapter 18: Public Health and
Safety, Section 18.1: Affected Environment, pages 18-1 to 18-12).
Notifiable Diseases
The topic of notifiable diseases is addressed in relation to the current population of Guam and the per
capita rates of occurrence. As such, the discussion of notifiable diseases is not site-specific but rather
island wide, and applies to all cantonment/family housing alternatives.
Notifiable diseases (including cholera, dengue, hepatitis C, malaria, measles, rubella, typhoid fever, and
tuberculosis) were addressed in the 2010 Final EIS. Based on the analysis performed for the 2010 Final
EIS (Volume 2, Chapter 18: Public Health and Safety, Section 18.2.23: Notifiable Diseases, page 18-19),
it was determined that despite an increase of approximately 79,000 people, no significant increase in
disease occurrence would result. Because the proposed Marine Corps relocation now includes far fewer
personnel, no significant increase in those diseases would still be anticipated. Therefore, these notifiable
diseases would not be an impact of the supplemental action and are not addressed further in this SEIS.
AIDS and STDs have high incident rates on Guam and are addressed further in this SEIS.
Acquired Immune Deficiency Syndrome. AIDS is an infectious disease caused by the human
immunodeficiency virus. AIDS is the advanced form of infection with the human immunodeficiency
virus, which may not cause recognizable symptoms for a long period after the initial exposure. No
vaccine is currently available to prevent human immunodeficiency virus infection. At present, all forms of
AIDS therapy are focused on improving the quality and length of life for AIDS patients by slowing or
halting the replication of the virus and treating or preventing infections and cancers that take advantage of
a person's weakened immune system. The average number of AIDS cases on Guam over the past 10 years
is about four cases per year. The average per capita occurrence of AIDS patients is 0.0000277. This
equates to one case of AIDS for every 36,043 people on Guam (Table 4.1.17-1).
Table 4.1.17-1. AIDS Reports, Guam 2001-2011
Cases
Rate

2001 2002
2003 2004 2005 2006 2007 2008
2009
2010
2011 Average Total
9
4
9
0
3
0
4
6
2
6
6
4.4
49
1/17,3 1/39,26 1/17,50
1/52,79
1/39,7 1/26,52 1/79,66 1/26,55 1/26,60 1/36,04
0
0
70
5
8
9
41
8
1
9
0
3

Source: Office of Epidemiology and Research, Department of Public Health and Social Services within Bureau of Statistics and
Plans 2012.

Sexually Transmitted Diseases (other than AIDS). STDs include Chlamydia, Gonorrhea, and Syphilis,
which are transmitted by sexual contact. The 10-year average for STD cases on Guam is approximately
823 per year. This average includes all three diseases. The average per capita STD occurrences on Guam
is 0.0052, which equates to one case of an STD for every 192 people on Guam (Table 4.1.17-2).
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Table 4.1.17-2. STD Reports, Guam 2001-2011
Cases
Rate

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Average
465 682 669 930
974
961 1,004 435
728 1,009 1,193 822.7
1/336 1/230 1/235 1/169 1/162 1/166 1/158 1/365 1/218 1/157 1/133 1/192

Total
9,050
-

Source: Office of Epidemiology and Research, Department of Public Health and Social Services within Bureau of Statistics and
Plans 2012.

A study by the DON and Marine Corps Public Health Center in 2007 calculated rates of occurrence (cases
per 100,000 personnel) for STDs among DON and Marine populations. For Marine Corps populations,
the rate for Gonorrhea was 51.5 per 100,000 and the rate for Chlamydia was 315.3 per 100,000 (DON and
Marine Corps Public Health Center 2008). No statistics had been compiled for incidents of Syphilis.
Mental Illness
The topic of mental illness is addressed in relation to the current population of Guam and the per capita
rates of occurrence. As such, the discussion of mental illness is not site-specific, but rather island wide.
Mental illness can be any of a variety of psychiatric conditions, usually characterized by impairment of an
individual's normal cognitive, emotional, or behavioral functioning, and caused by physiological or
psychosocial factors. The 10-year average for mental illness cases on Guam is approximately 126 per
year. The average per capita mental illness occurrences on Guam is 0.000797, which means there would
be one case of mental illness for every 1,254 people (Table 4.1.17-3).
Table 4.1.17-3. Mental Illness Reports, Guam 2001-2011
Cases
Rate

2001 2002 2003
2004
2005
2006
2007
2008
2009
2010
2011 Average
204 177
154
155
153
153
151
95
99
85
117
126.4
1/766 1/887 1/1,023 1/1,019 1/1,035 1/1,043 1/1,052 1/1,675 1/1,609 1/1,874 1/1,364 1/1,254

Source: GMHA within Bureau of Statistics and Plans 2012.

Regarding combat-related mental illness in Marine Corps Soldiers, a study published in 2004 estimated
the risk for Post-Traumatic Stress Disorder (PTSD) from service in the Iraq War at 18% and the estimated
risk for PTSD from the Afghanistan War at 11% (approximately 1 in 5 personnel deployed to Iraq or
Afghanistan returned with some type of psychological health issue). According to a report from the
National Center for PTSD, early symptoms of PTSD are not very good predictors of a long-term
prognosis. Studies suggest that in the face of severe military service demands, including combat, most
men and women do remarkably well across their lifespan. However, if the mission is experienced as a
failure, if Soldiers deploy more than once, if new veterans who need services do not get the support they
need, or if post-deployment demands and stressors mount, the lasting mental health toll of their exposure
may increase over time. According to the National Center for PTSD, a person is more likely to develop
PTSD if he or she was injured during the event, the trauma was long-lasting, or if the person felt helpless
during the trauma (Naval Center for Combat & Operational Stress Control 2013).
Operational Safety
To protect the general public from intentional or accidental entry onto Finegayan, locked or manned gates
are used where vehicle access is provided and a series of signs warning unauthorized personnel not to
enter the area are posted along the perimeter of the installation. Unauthorized personnel are not allowed
on the installation at any time.
A small arms range is situated on the west-central portion of the property. Activities at this range are
conducted in accordance with SOPs to ensure the safety of both range participants as well as the public.
A portion of Finegayan is reserved for communication operations. These areas are essential for the current
mission, which is to provide continuous global and universal communications services to fleet units,
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shore activities, other federal agencies, and joint forces. These reserved areas include EMR hazard safety
zones for emitters to ensure the safety of workers and the public.
Environmental Health Effects
Noise
There are no airfields or airfield operations located at Finegayan that generate noise. However, aircraft
take-off/departure from AAFB flies over Finegayan, generating noise in the range of 60-65 dBA. Current
noise levels are within the acceptable range for residential facilities. Details regarding current noise
conditions at Finegayan are provided in Section 4.1.4.1.
Water Quality
Several water wells are situated within the Finegayan boundary or are immediately adjacent to the
installation. These wells each have a mandated 1,000-foot (305-m) buffer identified as a wellhead
protection zone. Within this zone, future activities and development are restricted to ensure contaminants
are not introduced in these areas, thus protecting the integrity of the island’s freshwater aquifers. Guam’s
freshwater aquifers are susceptible to contamination from surface activities. GEPA requires treatment to
ensure water quality meets safe drinking water standards. Section 4.1.2.1 provides details regarding
current quality of potable water sources.
Hazardous Substances
Current management practices and contingency plans for the use, handling, storage, transportation, and
disposition of hazardous substances associated with Finegayan ensure exposure to the environment and
human contact are minimized.
The IRP focuses on cleaning up releases of hazardous substances that pose risks to the public and/or the
environment. Several IRP sites are situated within Finegayan. These sites include Finegayan Landfill #1
and Finegayan Landfill #2. Landfill #1 contains buried metals, scrap wood, solvents, and other industrial
waste, as well as municipal refuse. Landfill #2 contains building rubble and demolition debris, waste oils,
solvents, insulation materials, PCB-containing oils, and oil filters. Water sampling detected
concentrations of lead well below the federal maximum contaminant level for drinking water and
determined that the lead concentrations detected may reflect background levels in the groundwater in
northern Guam, and that no contaminants migrated from the landfills into groundwater. Site investigation
field work has been completed at these sites. No significant health hazards have been observed from
sampling events. However, the sites have not yet been closed. The hazardous materials and waste section
of this SEIS (Section 4.1.16) provides additional detail for the status of IRP sites.
Unexploded Ordnance
Based on previous investigations at Finegayan, UXO is known to be present (DON 2012). The source
documentation does not provide the specific location of UXO at Finegayan. However, Guam was an
active battlefield during WWII and UXO is known to be present as a result of military activities.
Traffic Incidents
The GPD has instituted traffic safety checkpoints and safety education programs across the island. The
number of traffic incidents between 2008 and 2011 averages 7,141 per year. The number of traffic
accident-related fatalities averages 12 per year. The average per capita accident rate is 0.045, which
means that 1 in every 22 people would experience a traffic accident, whereas the average per capita traffic
fatality rate is 0.000075, meaning 1 in every 13,300 people would become a victim of a traffic fatality.
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Island-wide projects that are implemented to minimize accident potential include school zone signs,
village road safety and warning signs, seashore protection, pavement markers, anti-skid surfacing, and
guardrails. The nearest high crash frequency location in the vicinity of Finegayan is the intersection of
Route 1 and Route 3 (approximately 3 miles [4.8 km] south of Finegayan). This intersection has been
identified by GPD as having a high frequency of traffic incidents.
4.1.17.2

Environmental Consequences

Accounting for the natural increase in the Guam population as well as the proposed increase in military
and dependent personnel, the total Guam population would be approximately 175,436 in 2028. Using the
average per capita rates for notifiable diseases on Guam, the potential increase in disease occurrences was
estimated based on the natural increase in population and the anticipated arrival of military personnel and
their dependents. The construction workforce visiting Guam from other countries to support construction
requirements (peak construction force of 3,227 in 2018) would have the potential to contribute notifiable
disease incidents during the peak construction period (2018 to 2022). A discussion of medical care for
island residents is provided in Section 4.1.15, Socioeconomics and General Services.
With construction activities, there is a potential for standing water and water based vectors such as
mosquitoes and related diseases. Most mosquitoes require quiet, standing water or moist soil where
flooding occurs to lay their eggs. Removal of standing water sources and/or promotion of drainage would
eliminate potential breeding sites. In compliance with GCA (10 GCA 36, Mosquito Control), to limit the
amount of standing water at construction sites, stagnant water pools, puddles, and ditches would be
drained or filled; containers that catch/trap water (e.g., buckets, old tires, cans) would be removed; and if
necessary, pesticide application (e.g., Bacillus thuringiensis) could be used to help control mosquitoes.
Implementing these BMPs would reduce the opportunities for an outbreak of water-related diseases.
The potential increase in AIDS and STD occurrences based on the estimated 2028 Guam population is
presented in Table 4.1.17-4. Based on the anticipated 2028 population of Guam, the annual number of
AIDS cases is not anticipated to increase and would remain at about five cases. The annual number of
STD cases could increase by 41 to a total of 914 cases.
Table 4.1.17-4. Potential Disease Occurrence Increase (through 2028)
Disease
AIDs
STDs

Average
Rate
1/36,043
1/192

Annual Average
2001-2011
4.4
822

Action
Alternatives
5
914

No-Action
Alternative(a)
7
955

Difference(b)
0
41

Notes: (a) Based on natural increase in population.
(b) Difference between action alternatives increase in average number of diseases per year and the No-Action Alternative
increase.

Young adults would be more likely to contract an STD. These increases are not likely to impact the public
hospital and other clinics on Guam. Based on the anticipated number of Marines relocating to Guam
(approximately 5,000), the annual number of STD cases for Marine Corps personnel could be as high as
18 cases. Military personnel with STDs would have the potential to transmit the disease to civilians
during social contact. Military installations have hospitals and clinics that would treat military personnel.
Therefore, the presence of additional military personnel and their dependents is not expected to increase
stress on the public hospital and other clinics on Guam. Based on both the potential for a small increase in
STDs, less than significant impacts on health care services would be anticipated.
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Mental Illness
A potential increase in mental illness occurrences due to the addition of military personnel and
dependents, construction workforce, as well as the natural and induced population increase, would be
anticipated. Based on the average per capita rates for mental illness on Guam, the potential increase in
mental illness occurrences was estimated based on the natural increase in population as well as the
anticipated military personnel moving to Guam. Based on the anticipated 2028 population of Guam, the
annual number of mental illness cases could increase by 14 to a total of 140 cases. Based on the potential
for a small increase in mental illness cases, less than significant impacts on health care services would be
anticipated.
Based on a study published in 2004 that estimated the risk for PTSD from service in the Iraq War at 18%
and the estimated risk for PTSD from the Afghanistan War at 11% (approximately 1 in 5 personnel
deployed to Iraq or Afghanistan returned with some type of psychological health issue), the relocation of
approximately 5,000 Marines to Guam could bring approximately 1,000 cases of PTSD. However, not all
service members relocating to Guam have seen duty in Iraq or Afghanistan. Therefore, the number of
individuals that may experience PTSD would be much lower. Military installations have hospitals that
treat military personnel. Therefore, the presence of additional military personnel is not expected to
increase stress on the public hospital and other clinics on Guam. Based on the potential for an increase in
PTSD cases and the presence of military medical facilities to treat individuals with PTSD, no adverse
impact on health care services is anticipated.
Operational Safety
To protect the general public from intentional or accidental entry onto Finegayan, locked or manned gates
would continue to be used where vehicle access is provided and a series of signs warning unauthorized
personnel not to enter the area would remain posted along the perimeter of the installation. Unauthorized
personnel would not be allowed on the installation at any time.
The primary operational activities that would occur within the cantonment/family housing area include:






Administrative, supply, service, and maintenance functions for operational units.
Base support functions.
Unaccompanied personnel housing and related support functions (e.g., school, child development
center, youth center).
Training functions (i.e., classroom instruction and non-live fire training).
Community support functions.

The only live-fire training that would occur within the cantonment area is proficiency training at the
existing small arms range. The safety of the public as well as personnel participating in military training
events is a primary consideration for training activities. SOPs require that prior to conducting training
activities the public and non-participating personnel would be cleared from the training area so that the
only public health and safety issue would be if a training event exceeded the safety area boundaries. Risks
to public health and safety are reduced by confirming that the training area is clear.
Specific and documented procedures would continue to be in place to ensure the public is not endangered
by operations and training activities. Therefore, Alternative A would result in no direct or indirect impacts
on public health and safety (resulting from operations and training activities).
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Electromagnetic Safety
Use of Finegayan to support the cantonment/family housing area requirements for relocated Marines
would be conducted so that new developments are consistent with established EMR hazard zones.
Exposure to electromagnetic emissions would be limited by restricting access to emitters through the use
of security fencing, posting warning signs, or locking out unauthorized persons in areas, where practical.
Because electromagnetic emission sources would be operated in accordance with applicable safety
standards and the public would be excluded from entering areas where emission sources are located,
potential long-term impacts from electromagnetic emissions on public health and safety would not result
in any greater safety risk. Therefore, no direct or indirect impact on public health and safety related to
electromagnetic emissions is anticipated.
Construction Safety
During construction activities, a health and safety program would be implemented by the construction
contractors based on industry standards for accident prevention. At a minimum, the construction health
and safety program would comply with federal and local health and safety regulations. Elements of the
safety program would include:










Responsibilities of construction workers and subcontractors.
Job site rules and regulations.
Emergency response procedures.
Safety inspections and audits.
Location of medical services and first aid.
Safety meetings, employee training, and hazard communications.
Personal protective equipment.
Standard construction procedures.
Accident investigation and reporting.

Because a health and safety program would be implemented for construction activities and the public
would be excluded from entering construction areas, potential short-term construction impacts on public
health and safety would not result in any greater safety risk. Therefore, no direct or indirect impact on
public health and safety related to construction activities is anticipated.
Environmental Health Effects
Noise
A detailed discussion of construction and operational noise emissions associated with Alternative A is
provided in Section 4.1.4, Noise. Increases in noise emissions associated with implementation of the
construction phase of this alternative with identified BMPs would be less than significant. Enforcement of
OSHA guidelines for hearing protection for workers would be the responsibility of the construction
contractor. The public would be excluded from entering construction areas. Therefore, less than
significant short-term construction noise impacts on public health and safety would result. Long-term
operational noise from activities occurring within the cantonment/family housing areas would be similar
to current noise levels at Finegayan. Therefore, the overall direct or indirect impacts associated with noise
to human health and safety would be less than significant.
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Water Quality
With the introduction of additional personnel, groundwater withdrawal would likely increase. However,
implementation of sustainability practices would reduce the amount of groundwater needed, which would
help minimize impacts on groundwater availability. The resulting total annual groundwater production
would be less than the sustainable yield and monitoring of groundwater chemistry would identify any
emerging issues to ensure no harm to the water supply. Water wells on and adjacent to Finegayan have a
mandated 1,000-foot (305-m) buffer identified as a wellhead protection zone. Proposed development and
operational activities would be conducted in accordance with GEPA guidance and BMPs to minimize the
potential for contaminants to be introduced in these areas. Therefore, direct and indirect public health and
safety impacts from long-term increased demand on potable water and potential water-related illnesses
would be less than significant.
Hazardous Substances
Implementation of Alternative A would result in a short-term and long-term increase in the use, handling,
storage, transportation, and disposition of hazardous substances. These activities would be conducted in
accordance with applicable hazardous material and waste regulations and the following established BMPs
and SOPs to ensure that the health and safety of workers and the general public is maintained:









Implementing Hazardous Materials Management Plans.
Implementing Facility Response Plans.
Implementing SPCC Plans (e.g., training, spill containment and control procedures, clean up,
notifications). Also, ensure personnel are trained in accordance with spill prevention, control, and
cleanup methods.
Implementing Hazardous Materials Minimization Plans.
Ensuring DoD personnel are trained as to proper container labeling, storage, staging, and
transportation requirements for hazardous materials.
Ensuring that the DRMO has sufficient hazardous materials storage, transportation, and disposal
capacity prior to any expected increases.
Verifying full compliance with federal, local, and DoD laws and regulations and implement
corrective actions as necessary.

IRP investigations and/or remediation activities, as necessary, would continue in an effort to clean up past
releases of hazardous substances that pose a risk to the public and the environment and receive regulator
concurrence that necessary actions have been completed to ensure the safety of the public. Based on the
location of the IRP sites (which does not affect proposed cantonment/family housing areas and is not near
an off-site population) and the continuation of investigative/cleanup activities in accordance with
applicable regulations and established BMPs and SOPs, no health hazards have been identified.
Therefore, no direct or indirect impacts on public health and safety are anticipated.
Unexploded Ordnance
Excavation for building foundations, roads, underground utilities, and other infrastructure could encounter
unexploded military munitions in the form of UXO, DMM, and/or MPPEH. Exposure to MEC could
result in death or injury to workers. With the exception of public access provisions outlined through the
PA process (see Section 4.4.10, Cultural Resources), the general public would be excluded from entering
construction zones and training areas. To reduce the potential hazards related to the exposure to MEC, in
accordance with DoD Directive 6055.9 (DoD Ammunition and Explosive Safety Standard) and Naval
Ordnance Safety and Security Activity Instruction 8020.15D, ESS documentation would be prepared that

4-165

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Draft

April 2014

outlines specific measures that would be implemented to ensure the safety of workers and the public.
BMPs that would be implemented include having qualified UXO personnel perform surveys to identify
and remove potential MEC items prior to the initiation of ground-disturbing activities. Additional safety
precautions would include having UXO personnel supervision during earth-moving activities and
providing MEC awareness training to construction personnel involved in grading and excavations prior to
and during ground-disturbing activities that would occur in previously disturbed areas that have a high
probability of MEC. In addition, the DON provides MEC awareness training to GovGuam and other
public representatives allowing access to project sites to facilitate surveys or collection of natural
resources or items of cultural significance prior to conducting vegetation clearance. Because UXO would
be identified and removed prior to initiating construction activities and construction personnel would be
trained as to the hazards associated with unexploded military munitions, potential direct impacts from
encounters with UXO would be minimized and less than significant.
Traffic Incidents
As a result of the long-term increase in military personnel and their dependents, there would be more
vehicles on the roadways potentially resulting in more heavily congested roadways and, thus, more
potential for accidents and traffic fatalities. Using the average per capita rates for traffic accidents and
traffic fatalities on Guam, the potential increase in traffic accidents and traffic fatalities was estimated
based on the natural increase in population as well as the anticipated military personnel and their
dependents moving to Guam.
The potential increase in traffic accidents and traffic fatalities based on the estimated 2028 Guam
population is presented in Table 4.1.17-5. It is estimated that the annual number of traffic accidents could
increase by 358 to a total of 7,974 and the number of traffic fatalities could increase by 1 to a total of 13.
Table 4.1.17-5. Potential Traffic Accident Increase, Guam (through 2028)
Accidents
Fatalities

Average Rate
1/22
1/13,300

Annual Average
7,141
12

Action Alternatives
7,974
13

No-Action Alternative 1
8,929
24

Difference 2
358
1

Notes: 1Based on natural increase in population.
2
Difference between action alternatives and the No-Action Alternative increase.

The DON has used focus group sessions with personnel at several bases to strategize potential measures
to reduce the number of liberty incidents, including traffic incidents. Several common factors appear to
contribute to liberty incidents including young personnel, late night, impaired driving, and alcohol/drugs.
Some of the actions that would be implemented to reduce traffic incidents during liberty include:




Increase awareness training regarding the consequences of drugs and alcohol use.
Increase Shore Patrol activity.
Arrange to have shuttle bus runs to/from town.

Although implementing Alternative A could mean more military personnel on the roads, the actual
potential for increased traffic incidents is small (5% increase/358 traffic incidents annually). Because the
potential long-term increase in the number of traffic accidents and fatalities as a result of the increase in
personnel (as well as the construction workforce contribution) would be minimal and the nearest high
crash frequency intersection is located distant to Finegayan, a less than significant impact on the health
and safety of the citizens of Guam (from traffic incidents) would be anticipated.
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4.1.18 Environmental Justice and the Protection of Children
4.1.18.1

Affected Environment

Data presented in this section are pertinent to the entire island of Guam. Therefore, the affected
environment for all alternatives is the same and is covered within this section. Data presented have been
updated since the 2010 Final EIS was published and thus similar information that was presented in the
2010 Final EIS is not incorporated by reference.
This section focuses on determining which areas on Guam are considered low-income or minority
population areas. This determination is made by comparing data on race/ethnicity and poverty status, in
each of Guam’s municipalities, to similar data for the U.S. overall. Determinations made are that all
municipalities on Guam are considered minority population areas, in comparison to the U.S. overall, and
that all municipalities on Guam (with the exception of Santa Rita) are considered low income population
areas.
Guam Demographics Related to Environmental Justice
According to the U.S. Census 2010, “Native Hawaiian and Other Pacific Islander” refers to any of the
original peoples of Guam, Hawaii, Samoa, or other Pacific Islands. This category includes people who
indicated their race or races as Native Hawaiian, Chamorro, Samoan, Carolinian, Chuukese, Tahitian,
Mariana Islander, Kosraean, Marshallese, Palauan, Pohnpeian, Yapese, or Other Pacific Islander (U.S.
Census Bureau 2010a). The island of Guam is divided into 19 villages called municipalities. Figure
4.1.18-1 identifies the villages located on Guam, and Table 4.1.18-1 provides an overview of racial
composition, percentage of households in poverty, and percentage of children for the villages. In general,
the various racial and ethnic minority populations are evenly distributed within each of the villages on the
island, as are people with lower incomes and children under age 18.
North
Racial or Ethnic Minorities. With 11% or less of their populations being Caucasian, Dededo and Yigo
have high percentages of racial and ethnic minorities relative to the U.S. average (Table 4.1.18-1).
Seventy-six percent (76%) of Dededo’s population is either Chamorro or Filipino, and 65% of Yigo is
either Chamorro or Filipino. Both Dededo and Yigo have a slightly higher percentage of Filipinos (43%
and 36%, respectively) than Chamorro (33% and 29%, respectively) (U.S. Census Bureau 2010b).
Low-Income Populations. Table 4.1.18-1 compares the percent of residents living in poverty in Dededo
and Yigo to that of other villages on Guam and the U.S. population overall. As the data indicate, poverty
rates in Dededo and Yigo are similar to those of other villages on Guam and are higher than that of the
U.S. overall.
Children. As Table 4.1.18-1 indicates, both Dededo and Yigo have percentages of children similar to
those of other Guam villages. These percentages are higher than the U.S. average.
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Central
Villages located in central Guam include Barrigada, Hagåtña, Mangilao, Piti, and Tamuning (see Figure
4.1.18-1).
Racial or Ethnic Minorities. The percentage of racial or ethnic minorities in the central region ranges
from 88% (Asan) to 96% (Hagåtña, Mongmong-Toto-Maite, and Sinajana).These percentages are similar
to the percentages of racial minorities in other villages on Guam. However, they are all over twice as high
as the average percent of minorities in the U.S. as a whole. There are higher percentages of Chamorros
than Filipinos. For example, Mangilao is 49% Chamorro and 20% Filipino, Barrigada is 54% Chamorro
and 19% Filipino, and Piti is 59% Chamorro and 8% Filipino (U.S. Census Bureau 2010b).
Low-Income Populations. As indicated in Table 4.1.18-1, a higher percentage of residents in the central
region live in poverty compared to the U.S. as a whole (14%). Piti has the lowest percentage of residents
living below the poverty line (17%), while Mongmong-Toto-Maite has the highest (30%).
Children. The central region as a whole has a similar percentage of children to other Guam villages. All
but one village in the Central Region has a higher percentage of children than the U.S. as a whole (24%).
Hagåtña has the smallest percentage of children (24%), while Mongmong-Toto-Maite has the highest
(35%).
South
Villages located in southern Guam include Santa Rita, Agat, Umatac, Talofofo, and Yona (see Figure
4.1.18-1).
Racial or Ethnic Minorities. All of the southern villages have percentages of minorities that are at least
twice as high as the U.S. average. Santa Rita has one of the highest percentages of Caucasians on Guam
(28%) and the lowest proportion of minorities (72%). The population in Santa Rita is 41% Chamorro and
15% Filipino (U.S. Census Bureau 2010b). All of the other southern villages are between 90-98%
minorities, as shown in Table 4.1.18-1.
Agat, Talofofo, Umatac, and Yona have some of the highest percentages of Chamorros on Guam (63%,
73%, 87%, and 71%, respectively). While 22% of the population in Agat is Filipino, the percentage of
Filipinos in Talofofo, Umatac, and Yona is 7% or less (U.S. Census Bureau 2010b).
Low-Income Populations. The southern region includes the villages, on Guam, with the lowest and the
highest percentage of residents living below the poverty line. Santa Rita has the lowest percentage of
households in poverty on Guam (Table 4.1.18-1). Santa Rita’s poverty rate (13%) is slightly lower than
the U.S. overall (14%) (U.S. Census Bureau 2010b). By the standard employed in this analysis, Santa
Rita is the only Guam village that is not considered an environmental justice low-income population area.
However, all of the other southern villages have higher percentages of residents living below the poverty
line than the U.S. average, ranging from 19% (Inarajan) to 29% (Umatac). Umatac has the highest
poverty rate of any village on Guam.
Children. Except for Santa Rita, the villages of southern Guam all have higher percentages of children
residents than Guam does overall (33%). They also have substantially higher percentages of children than
the U.S. average (24%). The percentages for southern villages range from 30% (Santa Rita) to 40%
(Merizo).
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Table 4.1.18-1. Villages Affected by the Proposed Action on Guam:
Percentage Ethnic Minorities, in Poverty, and Under 18 Years of Age, 2010
Guam
U.S.
Guam
U.S.
Guam
U.S.
Village
Village
Village
Average
Average Average
Average
1 Average
2
3 Average
Minority
Poverty
Children
Minority Minority
Poverty Poverty
Children Children

Villages
Affected
North
Dededo
Yigo
Central
Agana Heights
Asan
Barrigada
Chalan PagoOrdot
Hagåtña
MongmongToto-Maite
Mangilao
Piti
Sinajana
Tamuning
South
Agat
Inarajan
Santa Rita
Merizo
Talofofo
Umatac
Yona
Notes:

97%
89%

93%

36%

25%
22%

22%

14%

34%
35%

93%
88%
94%

18%
19%
20%

31%
32%
32%

94%
96%

18%
27%

33%
24%

93%

36%

22%

14%

96%
95%
84%
96%
91%

30%
24%
17%
19%
23%

35%
33%
31%
31%
26%

97%
96%
72%
97%
90%
98%
93%

27%
18%
13%
24%
20%
29%
21%

34%
35%
30%
40%
35%
37%
36%

93%

36%

22%

14%

33%

24%

33%

24%

33%

24%

1

All the Guam villages identified in this table have minority populations that are at least two times the percentages of the
average minority population in the U.S. (36%).
2
All but one Guam village (Santa Rita) identified in this table have high percentages of people living in poverty relative
to the U.S. average (14%).
3
All but one Guam village (Hagåtña) identified in this table have higher percentages of children compared to the U.S.
average (24%).
Source: U.S. Census Bureau 2010b.

4.1.18.2

Environmental Consequences

This description of environmental consequences addresses all components of the proposed
cantonment/family housing at Finegayan. Potential impacts to environmental justice populations would
be related to noise, recreation, socioeconomics and general services (including health services), and
public health and safety. There would be no land acquisition associated with the cantonment/family
housing alternatives, so there would be no impacts to Environmental Justice associated with land
acquisition.
As noted in Section 3.18.3.1, because of the demographic makeup of Guam and Guam’s municipalities,
disproportionate impacts are only identified if impacts are island-wide and would specifically affect
minority and/or low-income populations. Resources that are analyzed include: noise, recreation,
socioeconomics and general services, and public health and safety.
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Noise
The cantonment/family housing area proposed for construction under the Finegayan Alternative A would
require construction activities that would result in direct but short-term noise impacts on the surrounding
environment. Under this alternative, minimal to negligible impacts from construction noise, to nearby
residents, are expected to result. This is discussed in more detail in Section 4.1.4, Noise. Operational
noise would be similar to an office park and residential setting, which would not reach a threshold great
enough to cause nearby residents physical harm or stress. Consequently, potential noise impacts under
Alternative A for construction activities at Finegayan would be less than significant.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, noise-sensitive land uses within the north region of Guam include multi- and single-family
residences, parks, churches, and schools. Racial and ethnic minority and low-income populations and
children of the villages of Dededo and Yigo are near the proposed action site. Impacts would be direct but
short-term and minimal to negligible because increased noise levels from construction activities would be
below the USEPA guidelines of 75 dBA Leq as discussed in Section 4.1.4.2, Noise.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action?
No, special-status populations would not be disproportionately affected because the entire region has
minority, low-income, and children populations. All residents within the area of noise impacts for
Alternative A (see Section 4.1.4) would be affected in the same manner. Therefore, minority and lowincome populations would not be disproportionately affected by noise and there would not be
disproportionate risks to the health and safety of children as a result of noise.
Recreation
The recreational resources that would be affected by this cantonment alternative are discussed in
Section 4.1.7 of this SEIS. While Alternative A would occur on federal land, indirect adverse impacts to
public recreational resources are anticipated due to the arrival of additional military personnel, their
dependents, and the H2B workers that are anticipated to provide much of the labor for the construction
effort in the north. As Chapter 9 of the 2010 Final EIS states, this population increase would cause an
increase in demand for recreational services, which would likely result in crowding during peak use times
(i.e., weekends, holidays, and evenings during summer), as well as increased wear and tear on the
resources themselves. While population growth associated with this action would be far less than the
growth associated with the 2010 Final EIS, population increases associated with this alternative would
nonetheless alter the availability and condition of public recreational resources in northern Guam. The
impacts to Recreation under Alternative A would be less than that anticipated under the 2010 Final EIS,
because the scope of this proposed action is smaller, and would be less than significant.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, the recreational resources are generally used by all people of Guam, which includes a high
proportion of racial or ethnic minorities, low-income individuals, and children.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action?
No, minority and low-income populations and children are not disproportionately affected by the increase
in demand to recreation areas, because the entire region has minority, low-income, and children
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populations. All people of Guam would be affected by impacts to recreational resources. Therefore
Alternative A would not result in disproportionately high and adverse effects on minority or low-income
populations nor would there be disproportionate risks to the health and safety of children.
Socioeconomic and General Services Impacts
According to Section 4.1.15, Socioeconomics and General Services, health services of the GDPHSS and
the GDMHSA target the most in-need populations for health care. Therefore, the majority of Guam
residents accessing health services from the GDPHSS and the GDMHSA are low income and/or
uninsured. However, many people with health insurance also use GDPHSS and GDMHSA services due
to unaffordable insurance co-payments or missing coverage for specific services and medications
necessitate that they access the free services of these two public agencies.
Because the number of public health and human service professionals that would be required to maintain
current levels of service would increase by more than 2%, there would be significant short-term direct and
indirect impacts. However, during the steady-state period, impacts to public health and human service
agencies would be considered less than significant. During the short-term period where impacts would be
significant, public health service agencies may experience staff shortages which could prove detrimental
to the health of Guam residents. As users of Guam’s public services, impacts to public health and human
service agencies would impact minority, low-income, and children populations.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, Public Health and Social Services are used by minorities and special status groups island-wide. As
Table 4.1.18-1 indicates, Guam villages have a high percentage of low-income people as compared to the
U.S. as a whole. Public health facilities are funded centrally, through GovGuam, so low-income
populations throughout Guam would be affected.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action?
Yes, because the GDPHSS and GDMHSA’s programs are designed to primarily serve the poor and
uninsured, low-income populations on Guam, these populations would be disproportionately affected.
Minorities and child populations, however, are not disproportionately affected by a reduction in Public
Health and Social Services. As indicated in Section 4.1.15, Socioeconomics and General Services, the
brief period of maximum population growth during the construction phase would likely increase the
number of uninsured and underinsured people attempting to access services provided by GDPHSS and
GDMHSA. While far fewer in comparison with the proposed action described in the 2010 Final EIS,
some temporary workers would likely enter Guam through the Compact of Free Association agreement
looking for work associated with this proposed action. Without an increase in staff and other resources,
this increase in demand for GDPHSS and GDMHSA would strain existing services to low-income
residents of Guam.
While all populations on Guam would experience the socioeconomic impacts discussed in Section 4.1.15,
Socioeconomics and General Services, lower-income people are more likely to slip into poverty under
economic distress. Low-income people are more financially vulnerable because they have fewer resources
to support them in difficult economic times. The possible combination of higher costs of goods and
services with higher housing costs would likely affect low-income people while those with many
resources may thrive economically due to enhanced business opportunities. Stressful economic
circumstances may push people on the verge of poverty into poverty or even homelessness. Therefore,
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Alternative A would likely result in disproportionately high and adverse socioeconomic effects on lowincome populations on Guam.
Tier 3: Would the disproportionate adverse effect(s) be significant?
Yes, given that the GDPHSS and GDMHSA programs are already strained and have insufficient staffing
to support the needs of the existing low-income population on Guam, it is likely that the population
increase anticipated as part of the proposed action would have disproportionately high and adverse effects
on the low-income and uninsured populations on Guam and these effects would be significant. The
existing conditions and potential impacts to Guam’s public service agencies from Alternative A are
discussed in detail in Section 4.1.15.
Alternative A would have both adverse and disproportionate socioeconomic impacts in terms of
environmental justice on low-income populations. However, some of the socioeconomic impacts would
be beneficial. The economic impacts would be beneficial overall, leading to increased employment and
standards of living as compared to baseline conditions. Implementation of applicable potential mitigation
measures listed in Section 4.1.15, may reduce the strain on GDPHSS and GDMHSA health services for
the poor and uninsured. In addition, DoD may lead a federal interagency effort to identify other federal
programs and funding sources that could benefit the people of Guam in regards to health care, social
services, disease control and/or other assistance to help Guam upgrade their capacity to care for and help
prevent increased incidence of illnesses. If these potential mitigation measures are implemented, they
would reduce the impacts of the proposed action on low-income populations on Guam.
Potential mitigation measures would include:






The DoD would continue to support the efforts of the CMCC to develop recommendations, as
appropriate, regarding adjustment of construction tempo and sequencing to directly influence
workforce population levels and indirectly influence induced population growth before
infrastructure capabilities are exceeded. See Section 2.9 for further discussion on the CMCC.
Such support would include providing project-related employment and population forecasts,
participating in the identification of shortfalls in Guam public services, and assisting in the
identification of federal programs and funding sources that would help GovGuam to address
shortfalls.
As directed by the FY2014 NDAA, DoD would convene the EAC to consider assistance
necessary to support the preferred alternative and develop an implementation plan coordinated by
all federal agencies. This plan must be submitted to the congressional defense committees as part
of a reporting requirement that is due no later than the date of issuance of the ROD.
The DoD would continue to support existing programs that contribute and/or donate excess
equipment to local agencies.

Since low-income populations would primarily be affected by the impact to Guam’s public service
agencies, alleviating the impact to the agencies would lessen the impact to low-income populations.
Public Health and Safety
No impacts on public safety are anticipated from operational safety concerns as a result of Alternative A.
The potential increase in disease occurrences and mental illness cases as a result of the proposed military
relocation would be low. Therefore, less than significant impacts on health care services would occur. No
impacts on public health and safety are anticipated from management of hazardous substances. Less than
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significant impacts are anticipated from noise, water quality, UXO, and traffic incidents due to the
increase in military personnel and natural population increase.
However, since the number of public health and safety professionals required to maintain current levels of
service at public health and safety agencies would increase by more than 2%, and due to existing
deficiencies in facilities and equipment at these agencies (as discussed in Section 4.1.15, there would be
short-term, direct and indirect significant impacts to public health agencies and significant direct and
indirect impacts on public safety agencies, both short-term and during the steady-state period.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, all portions of Guam that could be affected by Alternative A have high percentages of racial
minorities, low-income groups, or children.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action?
Yes, low-income populations and children of low-income families would be disproportionately affected
by significant adverse impacts to health care services. Impacts to police and fire services would affect all
populations on Guam in the same manner. Therefore, impacts to safety services would not be
disproportionately high and adverse. Minority populations are not disproportionately affected by the
Public Health and Safety issues, because the entire region has a minority population.
Tier 3: Would the disproportionate adverse effect(s) be significant?
Yes, because of the existing sub-standard conditions of health care services on Guam, the impacts of
Alternative A on public health care services would be significant on low-income populations and children
of low-income families. Potential impacts to low-income populations may be reduced by implementation
of applicable measures listed in Section 4.1.15 which include the following:






The DoD would continue to support the efforts of the CMCC to develop recommendations, as
appropriate, regarding adjustment of construction tempo and sequencing to directly influence
workforce population levels and indirectly influence induced population growth before
infrastructure capabilities are exceeded. See Section 2.9 for further discussion on the CMCC.
Such support may include providing project-related employment and population forecasts,
participating in the identification of shortfalls in Guam public services, and assisting in the
identification of federal programs and funding sources that may help GovGuam to address
shortfalls.
As directed by the FY2014 NDAA, DoD would convene the EAC to consider assistance
necessary to support the preferred alternative and develop an implementation plan coordinated by
all federal agencies. This plan must be submitted to the congressional defense committees as part
of a reporting requirement that is due no later than the date of issuance of the ROD.
The FY2014 Consolidated Appropriations Act (Public Law No. 113-76) appropriated
$13,000,000 for a regional public health laboratory on Guam.

As discussed above, it is anticipated that the potential mitigation measures would reduce the impact to
low-income populations, since low-income populations would be the primary population affected by
significant impacts to public service agencies.
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Summary of Impacts to Environmental Justice
Noise generated by Alternative A would not have disproportionate effects on minority or low-income
populations. There would not be disproportionate risks to the health and safety of children resulting from
noise, either from the construction activities or during operation of the proposed action. Therefore, there
would be less than significant, short-term, direct impacts from noise.
Because all people of Guam would be affected by impacts to recreational resources and public safety
resources, there would not be disproportionately high impacts to minority or low-income populations, or
to the health and safety of children, during construction or operation. Therefore, there would be less than
significant environmental justice impacts from the impacts to recreational and public safety resources.
There likely would be disproportionately significant direct and indirect public health services impacts on
low-income populations, during both the construction (short-term) and operational (long-term) phases of
the proposed project. Guam’s public health services would not be able to handle potential increases in
services provided to the medically underserved and low income at the current levels of staffing. Access to
public health and social services would be additionally strained by an increase in uninsured and
underinsured workers coming to Guam (though to a lesser extent than was discussed in the 2010 Final
EIS). The significance of these impacts for Alternative A would similar to that associated with
Alternatives B, C and D.
The potential short-term population growth may stress some sectors of the Guam economy (e.g., housing,
costs of goods and services). This would be felt more severely by low-income people, who often do not
have resources to buffer hard economic times (as discussed in Section 4.1.15, Socioeconomics and
General Services). However, there would also be some economic benefits due to increased employment
opportunities, during both construction activities and operation of the proposed action. Therefore, there
would be less than significant impacts during construction, but significant impacts during the operation of
the proposed action.
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